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PREFACE 



Bsma iDtiioately osaociated with veterinary studento, tb« author it 
folly Awan of the feeliugs of fear and myaticism with which they are 
po a a ea a e d when coofrooted witli the ordeal of taking a State Board exam- 
ination. Partly to digpel thcM tears, but more to providv a means of aelf- 
qttixzing, this work waa imdertakeo. 

A large number of State Board qaestions from ten of the more repr&- 
aentatiTe caatom and a few of the middle and western Statea have been 
•ort«d over. Those contained herein represent what waa left after elim- 
inating hundreds of duplicates. The few duplicationii which remain serve 
to illustrate the close relationship of the various subjects to one another. 
Tbe overlapping and the necessary process of elimination resulted in the 
abbreviation of some subjecta, e^ecially Sanitary Soienee, Pathology and 
Zootcchnics, to a considerable degree. Kfany topics, considered elsewhere, 
might rightly have bevn inserted under these headings. 

The author lays no claim to literary genius or bombastic propenoitiea. 
Tbt aim has been to supply brief, accurate answers, and thia has been 
done many times at the cipense of grummutical precision. 

The extensive library of the Veterinary School of the University of 
PeoasylvaniB, being nt my disposal, has been thoroughly perused and the 
hf^Mt authorities on the different phaaes of vutcrinary science have b«cn 
carefully consulted and compared. It would be impossible to moke 
acknowledgment to all in the space allotted. 

To my colleagues, with whom it is a privilege to associate, and who have 
endeared themselves by their valuable suggestions and advice, my beartfdt 
thanks are due. 

It is the author's hope that this humble beginning will meet Uie 
■tadcnt's demand for a means of self-interrogation in preparing for State 
Board and Civil Service examinations. Incidentally, by reason of the 
complete index, it may, in a measure, itatisfy the need of a convenient, com- 
plete, reliable reference book on veterinary science. To the end that 
this may be accomplished, criticisms and suggestions will be cheerfolly 
received. 

T. 0. KlHSALL. 

T 
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VETERINARY STATE BOARD 
QUESTIONS AND ANSWERS 



CHEMISTRY 

Distinguish between chemistry and physics. 

Physics is the scivnc^^ of luHtlLT uiid vnerg^. It deals with thiwe 
changes in matter which do not involve u cliangc in eonipo«iition. 
It also deaU with the doetrine of equilibrinm and with that of 
motions. The latter arc viMiMc, as thoec of ituias, in fall, projection, 
rotation, propapaliou in n plane, etc.; or invittlbk-, and only p-r- 
ceptihle by their resuita, an sound, heat, light and cleotrieity. 

Chemistry reveals to us th« composition of matter, anil in tJie 
formation of new corapoundK, an^iuaintK us with tliv rulra and laws 
by which ila \'8rioiui forma act upon one aaotlier. It deals with 
those changes in mutter whieb do involve a change in oompositiou, 

inc specific gravity. If the specific gravity of a substance is 1.5. 
how many c.c. of distilled water will ten grammes represent 7 

TI1C specific gravity of a subatanoe is the ratio hetwe<tn the 
weight of any volume of the sabstaoee and the weight of u like 
volume of Mome olher KubstAnce taken a8 a standard. For miuls aud 
liquids, the standard It distillf d water at ita temperature of maxi- 
mum density ; for gases and vapors, the standards are hydrogen and 
air at a tompcrature of 0' C. and a baroiuutric presNurv of T(> eenti' 
mctTM of mercury. 

If the apecifio gravity of the substance in question is 1.5, 10 
grammes would equal 15 grammes of water; 1 gramme of water 
equals I e.c., henec 15 grammes would equal 15 cc. 

|How is the specific gravity of a liquid determined? 

There are several vra,y^. The hydrometer is usually employed, 
or Gomparisonii euit be made of the weights of equal volumes of the 
liquid aud water. 

What effect on the volume of a gas has (s) change of pressure, (b) 
change of temperature? 
(a) The volume of a gas varies inversely as the pressure upon 
it (Boyle'tlaw). 

(b) All gosea approximately expand equally for equal rises of 

1 



2 CHEMISTRY 

temperature. Theoretically, at 273 degrees below zero (abeolate 
zero) the gafi becomes nothing, and for each degree of riae in tem- 
perature it expouda ^Xj of the volume which it occupied at 0° C. ; 
hence 273 volumes of air at 0° C. becomes 274 volamea at 1° C, 
275 at 2° C, etc. 

Describe the procesB of electro-pUting. 

This process depends upon electrolysia, that ia, the dectanpodtioii 
of a chemical compound, the electro^te, into its ccmstituent parts, 
called ions, by an electric current In a battery or in an electro- 
lytic bath, the metallic, or electropositive ion is carried with the 
current through the electrolyte. Similarly, when a chemical salt 
ia electrolysed, the metallic base is carried to the cathode (the nega- 
tive pole of the battery). Therefore, by attaching the object to be 
plated at the cathode in a bath composed of a silver, gold or copper 
solution, it will become coated, or plated, with silver, gold or copper. 

Define evaporation, dectrolysis, amorphism, dialysis. 

Evaporation is the process of converting a substance, especially 
a liquid, into a vapor. 

Electrolysis — see answer to preceding question. 

Amorphism relates to the non-crystalline character of some 
substances, such as starch and glue. 

Dialycds is the passing of a dissolved substance through a dia- 
phragm of parchment into another liquid. 

Convert (a) 104° F. to its equivalent in Centigrade degrees, (b) 38" C. 
to Fahrenheit scale. 

(a) {104" F. — 32) Xi = 40'' C. 

(b) (38" C. X |) -I- 32 = 100.4° P. 

iNOBaANlC Chemistbt 
Define chemistry. 

Chemistry is the science which treats of the properties and 
composition of substances, their changes in composition and the 
phenomena attending such changes. The subject of chemistry is 
divided for convenience into inorganic, organic and physiolt^c. 

State the difference between a chemical and a physical change, with 

an example of each. 

A chemical change is one occurring in the molecules of matter 

in which the substance or substances lose their identity by the ftn-- 

mation of new substances. Example : Paper, when burned, jrields 

carbon dioxide, water and some charcoal. 

A physicBl change is ooe occuning in a mass of matter in which 
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th« iTibstanoo retains its original composition, 
cb&agiug into ic« or steam. 



Example: Water, 



Define the following terms : analysis, synthesis, atom, molecule, com- 
bustion, chemical afBnity, compound. 

Analy»ii( is the iii-ovvkm of dutirrmlning the eompndtion of a mb- 
stanoG. Tliere are two kindii, qualitative and quantitative. 

Synthesis is the artificial baildioe up of a cbemic eompound, 
hy Uh; union of ito cli-ments. 

An atom is, tlicoreticalty, the smklloHt particle of an element 
whicb cuQ exist. 

A molecule is, thuoretically, the smaUest particle of a cAm|>ound 
that can exist 

Combustiou ia oxidation accompanied by the development of 
Itcat htid light 

Oheiuieal aiSuity is (he affinity' or ulLractioa which exists between 
the atoms of certain substances. 

A comjtound U a Hubstance made up of two or more elements, 
uuit«d to each other in defluite proportions: 
Describe the meaning of the terms: water of crystallization, and 
radical. 

By the term water of crystallization is meant the definite quan< 
tity of water contained by a great number of crystalline suite, for 
example. aNiuiinum sulphate, AI,(SO,),. 16H,0. 

A radical is an atom or group of atoms which may be combined 
with other atoms or groups. It forms ouc of the fundamental eon< 
stituents of a molecnio into whirh the 1att4>r tends to break up, but 
which docs not itself easily undt^rgo further decomposition. 

Define and illustrate acid, base, salt, alkali. 

An acid is a compound having electronegative, or anionic, prop- 
erties and containing hydrogen which in rGplac-enble by metals to 
form aalts. It product'^ hydrogen ioii8 when dissolved in water 
or other dissociating liqaids. Acids change blue litmus to red. 
Example: h>-dr<x'lili>rie iieid, HCl. 

A base is a aubstuiu-e which unites with an acid to form a salt. 
BnscH produce hydroxyl ions wlicn dlsMOlved in water or other dis- 
sociating liquidii. Example: Zinc unites with sulphuric acid to 
form xinc sulphate. 

A salt is a compound fonue<] by the union of a ba»c with an acid. 
Example: Iron sulphate is formed by the action of sulphuric acid 
on iron. 

An alkali is a soluble substance having strong ba.sic (electro- 
podtive) propertiea, usually applied to tlie oxides and hydroxides 
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of the alkali metals and metala of the alkali earths. Such substances 
are very soluble in water, change red litmus to blue, unite with and 
neutralize acids, forming salts, and emulsify fats. Example : potas- 
sium and sodium. 

Define effiorescent substance, deliquescent substance. Give an ex- 
ample of each. 
An efflorescent sabstance is one which is converted from a 
crystalline Bolid to an amorphous powder on exposure to the air, 
due to the loss of its water of crystallization. Example : crystal- 
line sodium sulphate, exposed to the air, becomes a white powder. 
A deliquescent substance is one which can be converted from a 
solid salt into a liquid form by the absorption of moisture from 
the air. Example: calcium chloride left in an open vessel for s 
few days will become wet and in time will even liquefy. 

Define acid salt, amalgam, molecular repulsion, neutralization. 

An acid salt is one in which only part of the hydrogen of an 
acid is replaced by a metal or haaic radical. Example : NaHSOf. 

An amalgam is an alloy containing mercury, as tin and mercury. 

Molecular repulsion is the term applied to the tendency of 
molecules to separate. According to the theory of the constitution 
of matter, the molecules of every mass are in ceaseless motion, hitting 
and rebounding from one another. In gaseous masses, the mcdecules 
move without restraint ; hence gases always tend to expand. 

Neutralization is the term applied to the interaction between 
acids and bases with the result that both acid and basic properUes 
disappear, i.e., are neutralized. It consists in the union of the 
hydrogen ion of an acid with the hydroxyl ion of a base to form 
water. 
Define valence and write fwmulas of four compounds containing ele- 
ments having different valences, indicating the valence in 
each case. 

Valence is the de&uite capacity which every elementary atom 
has for uniting with other atoms. Hydrogen is taken as the standard 
and its valency is assumed to be unity. In HCl, CI is univalent 
because it combines with one atom of H ; in H,0, O is bivalent ; 
in NH„ N is trivalent ; in CH*, C is quadrivalent. 

Define monad, diad. triad, tetrad, pentad. Give an y^fTT*r1ft of each. 

Monad is an element having a valency of one ; diad, a valency of 
two ; triad, three ; tetrad, four ; pentad, five. 

Examples: see preceding answer; pentad, phoophoras as in 
PCI,. 
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Define monobasic acid, dibasic acid, tribasic acid. Give an example of 
each. 
A monobaiiic acid is one cootainiai; in its molevulc one replace- 
able atom of bydrogen, as nitric acid. HNO,. 

A dibasic acid is one harJDg two repUecable atoms of bydrogen 

■ in its molecule, as sulphuric acid, H38O,. 

A tribasic acid is ono hnving thr^ rt']ilAccabIe atoms of hydrogen 
in its molecule, a.s phosphoric acid, n,PO,, 
Define critfa, atomic weight, and molecular weight. 

A crith is the unit of ucight for ga«cs, it boing tha vatl^t, in a 
»ae««m,of a litre of hydrogen gas at 0" C. A crith=0L0899 gramme. 
Atomic weight is tlie weight of an atom of a substance compared 
with the weight of an atom of hydrotrco which is taken as unit}'. 
(In scientific worb, oxygen is taken ss the standard, but the V. S. P. 
takee hydrogen.) 

Molecular wi>tpht i-s the sum of the atomic weighta of the element 
or elements contained in a moteeulc of a aubstanoe. 
Define alIotTO[nsm and reduction. 

Allotropi>m is the property poBsessed by certain elements of 
presenting thcmM^tvos in tno or more different forms, as the ullo- 
tropio formx of carbon, seen in the diamond, charcoal and graphite. 
^K Reduction is the process of abstracting oxygen from an oxide. 

^^ (This is a generally acccptwl definition, although the subject of 
reduction has a deeper significance, as may be in.qtance<l in the 
reduction of calomel with stannous chloride, which also involves 
the subject of valence. SnCI, + 2HgCI = SnCl« + Hg,. See oxi- 
dation, p. 16.) 
What is a metal? 

A metal is an element which is predominantly basic in its choni- 
I cal behavior. Mcluls arc KOiid at ordinary temperature, except 

■ mercury, usually opaque, have a more or lees metallic lustre, uro 
^ malleable, ductile, tenacious, good conductors of heat and elec- 
tricity, and arc capable of forming basic sul>!rtan<!Cfl and salts. 

What is meant by isomerism? 

Two or more compounds which contain the same elements in the 
same relative proportionn by weight in the molecule, but differ more 
or leas widely in their physical, chemical and pliysiological proper- 
ties, ar« called isomeric 9.g., CJltO^, lactic acid, and C«H„0«, 
grape sugar. 

DeGne chemical action. Name three kinds and give an example of each. 
Chemical action refers to the changes taking place in two or 
^m more elements when brought in contact or disintegrated. 
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CHEMISTRY 



Light : Silver chloride decomposes in the presence of light. 

Heat : Heat decomposer red osidti of mercury into mercury and 
oxygen. 

Electricity: By etectrolysia, water is apUt ioto hydrogen and 
oxygen. 
How many elements are there? 

There are about eighty known elements. 

Give the symbol and atomic weight of each of the following elements ; 
chlorine, hydrogen, nitrogen, oxygen, potassium and 
sodium. 
Chlorine, CI, 35.2; hydrogen, H, 1; nitrogen, N, 14; oxygen, 
O, 16; potassium, E, 39; sodium, Na, 23. 
Name five elements. Give the symbol and one principal use of each 
element named. 
Carbon, C, is the chief element of coaL 
Phospliorua, P, Is used in matches. 
Arsenic, As, is uaed in medicine. 
Copper, Cu, is used in the arts. 
Chlorine, CI, is uned as a bleaching agent, 
le incompatibility. Name tliree forms and pve an example of each. 
Incompatibility is that relutioii Wtweeu mt'diciiii's which ren- 
ders their admixture unsuitable. There are three forms, viz., chemi- 
cal, physical or phArmucciiticul, and pli^'siological or thernpcutic | 
A chemical incomputibility exi.sts when a new compound is 
formed, as silver nitrate and sodium chloride form silver chloride ; 
s physical, when an unsightly appearance is produced, as when. 
ndnoQa tinctures are added to aqueous oolutiona, the resins sepa- 
rate; a physiological, when there is an antagonistic action betweeaj 
the drugs, as atropine, which checks secretion, and pilocarpine, 
which stimulates glandular activity. 
Write the chemical formula for (a) sulphuric acid, (b) nitric acid, (c) 
potassium iodide, (d) copperas, (e) epsom salts, 
(a) H,SO„ (h) HNO„ {c) KI, (d) FcSO., iH.O, (e) MgSO,. 
7H,0. 

What is meant by synthesis? Name two products that can be made 
this way. 
Synthesis is the artificial building up of a chemio compound by 
the union of ita elements. 

Water can be made by uniting hydrogen and oxygen. Cuprie 
oxide can be made by heating metallic copper in the air. 
What is meant by diffusion of gases? Describe an experiment to iUua* 
trate diffusion of gases. 
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A diffusioa. similar to that of liqnida, takes place wheu two 
diScrant guises are separated from each other by nome porous sub- 
stance, such as burned elay, fcypsum. etc. 

In the open end of an unglazed day e^Under (sadi as la uied 
in fralvsnic vxpurimcnb)) thcri> is fixed a ^Um tDb» aboot one metre 
long, ita open end terminatiDg in a dish containing water; the ay tin- 
der and tube are filled with air. Over the porous cylinder is placed 
a wider vcaael filled with hydrogen. The latter presses fa-ster into 
the cylinder than the air &<tcapes from it; the air in the cylinder 
and tube is displaced and ristH m the water in bubbles. When the 
eaeape of kob ceases, the tube and cylinder are almost filled with 
pure hydrogen. 

State which of the following gases are (a) lighter than air, (b) heavier 
than air: oxygen, nitrogen, hydrogen, ammonia gao, sul- 
phur dioxide, chlorine. 

{a) HydroRen, ammonia gaa, nitrogen. 

<b) Sulphur diosido, chlorine, oxygen. 

Distinguish in meaning between the following suffixes when used in 
names of chemical compounds ; (a) ous and Ic, (b) ate and 
tte. Give examples. 

(a) OMS indicates tbat a compound contains lefls, and ic that it 
contains more, of the other, or cteetroncgative, clement. An ex- 
planation of these terms involves the subject of valence. Pre- 
qoently, two elements unite to form two or more compounds, for 
instance, mercury and chlorine unite to form mercurous chloride, 
HRjCIj, and also, mercuric chloride, HrCI,. The electropositive 
atom (mercury) termiuatvs in ous, indicating the lower valence 
(or a valcnee of 2 for two atoms), while ic indicates tlie higber 
valence (or a valence of 2 for one atom). 

(b) The suJltx ite indicates tliat a salt is derived from an acid, 
terminating in otu (as Na,SO„ sodium sulphite), and the suffix ate 
that it is derived from an acid terminating in ic (as Ns,SOt, sodiimi 
sulphate). 

Give the formula atvd the chemical name of each of the follomng : (a) 
washing soda, (b) saltpetre, (c) blue vitriol, (d) corrosive 
sublimate, (e) Glauber's salt, (0 Kochelle salt, 
(a) Sodium carbonate, NsiCO,, 1011,0. (b) Potassium nitrate, 
KNO,. (c) Copper sulphate. CuSO,. (d) Mercuric chloride, 
HgCl,. (e) Sodiimi sulphate, NOfSO,. (f) Potassium sodium 
tartrate, ENaC.U.O.- 
Distinguish between organic and inorganic compounds. 

Organic compounds contain carbon and therefore, upon bom- 
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tag, char. When pure they are completely consumed under con- 
tinned heat ; any residue remaining after the disappearance of the 
char indicates the presence of mineral matter. They are the ^sen* 
tial compounds of plant and animal structures and their molecular 
composition may be very complex, but includes only a few elements. 
An inoi^anic compound ia any one of the large series of com- 
pounds (minerals, metals, etc.) which are not directly connected 
with vital processes, either in origin or nature, and which are 
broadly and relatively contrasted with organic compounds. 

Distinguish between solution and emulsion. 

The term solution ia applied to any clear and homogeneous 
liquid obtained by causing the transformation of matter from a 
solid or gaseous state to the liquid state, by means of a liquid called 
the solvent or menstruum. Solutions may be made by uniting two 
liquids, as when we dissolve oil in ether. 

The term emulsion is used to designate a more or less homo- 
geneous liquid, rendered opaque or milky by the suspension in it 
of finely divided particle of fat, oil or resin. 

Distinguish in meaning between the following when used in names of 
chemical compounds : hypo and per. Give examples to illus- 
trate the differences. 
Hypo is prefixed to a compound containing less of the negative 
element, oxygen, than tlie ous compound in that series, as hypo- 
chlorous acid, HCIO, and chlorous acid, HCIO,. 

Per or hyper indicates that the compoond contuns a greater 
amount of oxygen than the ic compound in the series, as perchloric 
acid, HCiO,, and chloric acid, HCIO,. We have the term peroxide, 
applied to compounds very rich in oxygen. 

Name a substance used as a bleaching powder and explain chemically 

its bleaching properties. 

Hypochlorite of lime, CaOClj. The element chlorine has a stroztg 

affinity for hydrogen. In the presence of moisture, it unites with 

the hydrogen aud thus liberates oxygen, which acts upon the colonog 

matter and bleaches it. 

Write the equation to show the reaction between (a) sulphuric acid 
and zinc, (b) hydrochloric acid and calcium carbonate, (c) 
sodium carbonate and calcium hydroxide. 

(a) H,SO. + Zn = ZnSO, -f- H,. 

(b) 2HC1 -f CaCO, = CaCI, -|- H,0 + CO,. 

(c) Na,CO, + Ca(OH), = 2NaOH + CaCOa. 
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Distinguish between a mixture and a compound. 

A mixture coQiti&ts of a combination o£ two or more substanocs 
each of vhicb retains its iDdividual choracteristiea and nay be 
separated from oach other by mechanical means, no matter how 
thoroughly mixed and tincly coimninglcd. Example: Iron filing 
and sulphur may be mixed and if no beat is added, tbe iron can be 
removed from the mixture with an electromagnet; if heat had been' 
added to the mixluro, a compound, ferrous sulphide (FeS) would 
have been formed, wbich would require chemical means to separate. 

)istinguish between a metal and a non-metal. 

See "mctali!," p. S. NoD-mctaU do not poeseas a metallic 
•ppearancc and ai-e known as metalloids. To these belong Hulplmr, 
carbon, phosphorua, oxygen, etc. The line between metals and non- 
meti;lB is not very marked. Thus, mercury, despite the fact that 
it la liquid at ordJnury tcmperaturi-, must be included among the 
metals because of its chemical properties. 

Mention (a) three light metals and (b) three heavy metals. Give the 
symbol and atomic weight of each. 

(a) Aluminum, Al, 26.'J; sodium, Na, 23; potassium, K, 39. 

(b) Gold, Au, W5.7i lead, Pb, 205; iron, Fe, 56. 

Name ten non-metallic elements and write the symbol of each. 

Hydroeen, II; oxygen, 0; nilrogen, N; sulphur. S; carbon, C; 
phosphorus. P; chlorine, 01; bromine, Br; iodine, 1; fluorine, F. 

Complete the following equations: 

1. UCI + AgNO, - 

2. 2NH.0U + UjSO, = 

3. H.O + Na = 

1. HCl + AgNO, = AgCl + UNO,. 

2. 2NH,0H + H,SO, = (Na,)»SO. + 2H,0, 

3. n,0 + Na = NaOH + H. 

Complete the following equations: 

1. AgNO, + Kl-l = 

2. ZnCIj + 2K0U = 

3. Cap, + U.SO. = 

4. 3HCI + HNO, = 

5. Ca(0U), + 2NH.a = 

1. AgNO, + KCl = AgCl 4- KNO.. 

2. ZnCl, + 2K01I -= 2KC1 + Zu(OH)r 

3. C*P, + H,SO, = 2HF + CaSO.. 

4. 3UC1 + II.NO. = 2H,0 + NO + 3CL 

5. Ca(OU), + 2NU,C1 = CaCl, + 2(NH,0H). 
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Complete the following equations : 

1. AgNO, -f- NaCI = 

2. CaSO, + H,S = 

3. 2NaCl -f H,SO« = 

1. A«NO, + NaCl = AgCl + NaNO,. 

2. CnSo. + H,S = H,SO. + CuS. 

3. 2Naa + H,SO. = Na,SO* + 2HC1. 

Complete the following equations : 

1. NaNOj + H,SO, = 

2. CaCO, + 2HC1 = 

3. 2NaCl + 2H,S0» + MnO, = 

4. Ca + 2H,S0, = 

1. NaNO, + H,80^ = NaHSO. + HNO,. 

2. CaCO, + 2HC1 = CaCl, + H,0 + CO,. 

3. 2NaOI + 2H,S0^ + MnO, = CI, + Na,80, + MnSO. + 
2H,0. 

4. Cu + 2H,80. = CuSO« + 2H,0 + SO.. 

C<Mnplete the following equations : 

1. Pb(N0.), + H,8 = 

2. Ca(0H), + 2HCl = 

3. 2NaOH + H,SO. = 

1. Pb(NO,), + H,S = 2HN0, + PbS. 

2. Ca(OH), + 2HC1 = OaCl, + 2H,0. 

3. 2NaOH + H,SO. = Na,80, + 2H,0. 

CcMnplete the following chemical equation. Give the name of the new 
compound formed. 
Zn + 2HC1 = 
Zn -I- 2Ha = ZnCl, + 2H. ZnCl, = Zinc chloride. 

Write the equation to express the reaction that takes place between 
sulphuric acid and sodium carbonate. Name the compounds 
formed. 
H,S0, + Na,CO, = Na,S0«(80ditmi sulphate) + H,0 (water) + 
COj (carbon dioxide). 

Write the equation to express the reaction between (a) potassium 
chloride and sodium nitrate, (b) ammonium chloride and 
calcium hydroxide, (c) ferrous sulphide and hydrochloric 
add. 

(a) KCl + NaNO, = NaCl + KNO,. 

(b) 2NH.Ci + Ca(OH), = CBCl, + 2(NH,OH). 
(o) PeS + 2HC1 = PeCl, 4- H,S. 
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Oive the cbemlcal symbol and the atomic weight of each oE the follow- 
ing: (a) hydrogen, (b) chlorine, (c) iron, (d) mercury, 
(e) oxygen, 
(a) H. 1; (b) Cl,35;(c) Pe, 56; (d) llg. 198.5; {«) O, 16. 
Give the chemical name of each of the following: (a) FcClj, (b) 
NaHCO^ (c) CO,, (d) A«.0„ (e) H,PO.. 
(a) Ferrous cliloride, (b) aodium bicarbonate, (c) carbon dioz- 
tdf', (d) arsenic trioxide, (e) phoHplionu ut^id. 
Write the chemical names of the substances whose formulas arc as 
follows: (a) Ca(OH),. <b) KCIO,, (c) PH,. (d) KNO,. (e) 
HgCl, (f) SnCl,. (g) KMnO,, (h) NO. (i) CO, (j) AgNO.. 
(a) CaloiitiQ hydroxide, (b) pottusium elilorate, (c) phtMphine. 
(d) potassium nitrate, («) mert^iirotis chloridit, (f) gtaonous chlo- 
ride, (g) potassium permanganate, (h) nitric oxide, (i) carbocL 
monoxJdv, (j) silver nitrate. 
Write the graphic formula of (a) sulphuric add, (b) ammonia, (c) 
potassium chlorate, 
(a) H-0\, 






Cb) H-N^^ 
(c) Cl-O-O-O-K 

Give tAvo laws relating to chemical combinations. 

1. Law of conntant or definite proportions. The same compound 
is alwa>'s eoinpoM'd of tho same elemf-'Dts in coQ>iUtnt proportion)! by 
weight. 

2. I.^w of inultipU- proportions. When two elements unite to 
form several compounds the higher proportions of each are even 
multipU-« of the lovrnst. 

Explain fully how the percentage composition of any compound Is 
determined. 
Otiluiu the moleeular weight of the compound by adding together 
the atonoio weights of tlic Gk-mcnts it contains. Then, the percentage 
of any one element is obtained by dividing its atomic weight by tho 
molecular weight. For instance, the molwiular weight of KNO, 
iB, 38.82-1-13.93 + 47.64=100.39. The percentage composiUou 
of K is 38.82 -~ 100,39. or 38.60 per rent. 
Define and illustrate the law of definite proportions. 
Definition given above. 

8odium L-hloridc, XaCl, is always composed of 23 parts by weight 
ol Na and 35.5 parts of 01. 
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State Avogadro'B law. 

Equal volttmes of gases, compared under identical conditions of 
temperatare and pressure, contain equal numbers of moleeolea. 

Name the elements that enter into the composition of each of the fol- 
lowing allojrs : (a) brass, (b) German silver, (c) soft solder, 
(d) beU metal. 
{a) Copper and zinc, (b) copper, zinc and nickel, (c) tin and 
lead, (d) copper and tin. 

Is glass a compound or a mixture? To what does green glass owe its 
color? 
Glass is a mixture. Qreen glass owes its color to silicates of iron 
derived from the impure materials of which it is made. 

What element occurs in all acid compounds? 
Hydrogen. 

Name two classes of salts and distinguish between the classes named. 

Acid salts are acids in which only a portion of their replaceable 
hydrogen atoms have been replaced, e.g., KHSO4, potassium hydro- 
gen sulphate. Acid salts are generally acid in reaction to litmus. 

Basic salts are salts containing a higher proportion of a base 
than is necessary for the formation of a salt, e.g., Pb(0H)N04, basic 
lead nitrate. 

What gas is evolved when copper acts on nitric acid? Account for 
the formation of this gas. 
Nitric oxide, NO. 
3Cu + 8HN0, = 3Cu(N0,), + 2N0 + 4H,0. 

Determine how much sulphuric acid and how much cc^per will be 
needed to produce 1,000 grammes of copper sulphate by the 
reaction Cu -f 3H1SO. — . CUSO4 + SO, + 3H,0. [Atomic 
weight of S = 33, of copper = 63, of O = 16.] 
See p. 11 regarding determination of percentage composition. 
Molecular weight of Cu = 63, of sulphuric acid g- 196, of copper 
sulphate = 159 ; it takes 63 -|- 196 or 259 parts of copper and 
sulphuric acid to make 159 parts of copper sulphate. So, 259 : 159 = 
X; 1000; X = 1629. 63/259 of 1629 = 396, and 196/259 of 1629 = 
1233. Substituting grammes for parts, we have 396 grammes of 
copper and 1233 grammes of sulpboric acid necessary to make 1000 
grammes of copper sulphate. 

^nd the number of grammes of oxygen that can be prepared from 10 
grammes of KCIO,. [Atomic weight of K — 39, of CI = 35, 
of O = 16.] 
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^^^ 59 + 35 + 48 = 122. the molecular weigbt of KCIO,. 
^H 48 -i- 122 = .393, the perc^utagv compa&ition of oxygen. 

^H 10 ^ammoi of EClOf would oont&in 3.93 granmtcs of ox^'gen. 

Calculate the weight of cu-bonic acid gas that can Ik (^taiticd from 
one t>ound of marble. Write the equation. [Atomic wt. 
of Ca = 40, of O ^ 16, of C = ia,j 
CaCO, + heat = CaO + CO^ 
I 40 + 12 + 43 = 100, thtf moIccuUr weight of calcium carbonnttf 

I (marble). 12 -f 32 = 44, the molecular weight of carbon dioxide 

(carbonic acid ga»). Therefore .44 is the percentage composition 
of CO,. From one pound of marblo, .44 of a pound of CO; could 
be obtained. 

Under standard conditions how many litres of hydrochloric acid will 

result from the action of sulphuric acid on 117 grammes of 

common salt? [Na = 33, CI =: 35.5>] 

aSaCl + H,SO« - Na^jSO, + 2UC1. The molecular weight oE 

NaCl ~ 68.6. The molecular weight of UCl = 3ti.5. 58.5 : 36.5 = 

117 :X. X = 73g, One litre of hi'drogen weighs U.OS^J gramiao 

ujider sUudard L^ondiLionx. 1^ -~ 0.0S09 = 812 liln;);. 

How much chlorine can be derived from 50 grammes of NaCl? 

(Atomic weight of Na = 33, of CI — 35.5.] 
23 + 35.5 = .-}8.5, the molecular w«gbt of NaCI. 36.5:58.5 = 
^ X : 00. J: = 30.34 grammes. 

^ HTDROCBN 

What are the physical and chemical properties of hydrogen? 

Uydrogon, the ligbt«!)t of alt elements, Is a colorleas, odorless, 
tMeleas gas; combustible, burning with u colorless tlamc, but is not 
a BUpporter of combustion. The resulting couipound of its com- 
bustion in air is water. It is ouly slightly boluble in water, in 
cloctropositivc and capable of combining with many elementa. 

Give details of the preparation of hydrogen by the action of an acid 

on a metal. Write the equation. 

Place 8 quantity of granulated zinc in a glass flask uud cover 

it with dilute hydroohloric acid. ^\xljust a piece of glass tubing iu 

tlu stopper of the flask aod after the air of the flask is expelled, 

hydrogen will pass from the tubing. Zn + 2HC1 = ZnCl, -j- 2H. 

Give (a) the symbol (b) valence, (c) atomic weight, and (d) a method 

of preparation of hydrogen. 
^ (a) U, (b) 1, (0) 1, (d) se« answer to preceding queetiou (Iron 
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L fllingB may be substituted for the tine, aad sulpburie acid for the 
F hydrochloric acid). 

What clement occurs in all acid compounds? DescritM the element. 

■ liydrosen. See doctcripUoD given above. 

Find how many grammes of H may be released from HCl by 360 
1 grammes of Zn. How many grammes of HCl are neces- 

L sary? [Atomic weight of Zn 1^ 65. of = 35.5.] 

^■. 66:2 = 260:X X = 6 grammes of H. 1 

^H 13i2 = X:6. X = 292 grammes of HCL 

WATER 

Give the composition of water (a) by volume, (b) by weight, and (c) 
give its molecular weight. 
b (a) Two volumes )iydn>gi-ii and one volume of oxygen. 1 

K (b) Two parts of hydrogeD and sixteen parta of oxygen. 

F (0) 18. ' 

If six volumes of hydrogen and two volumes of oxygen are placed 
li together and the electric spark passed through them, will 

^^H the volume be increased or diminished, and to what extent? 

^^P The volume will be diminished from H to 2, bceause four vohiinea 

■ of hydrogen would unite with the two of oxygen and form 2 mole- 

■ cules of water, leanng two volumes of hydrogen free. The volume 
I of the water formed is so small that it may be disregarded in the 
1 ealculatious. 

Describe one way in which water can be decomposed and two ways in 
, which it can be formed. 

I Decompoeo by acidulating slightly with sulphuric acid and pom 

■ an electric current through it. Water can be formed by passing 
I an electric sparb through a receptacle eontaining two volumes of 

■ hydrog<;n and one volume of oxygen ; also by burning hydrogen in 
I the presence of oxygen, as in the air. 

State the means by which water may be purified. Describe one of 
these ways. 
Filtration, distillation and precipitation. 
L Filtration ia accomplished by allowing the water to pcroolalo 

I through layers of charcoal and sand, or by forcing it through a 

■ very thick porcelain material with small pores. 

Describe a test to show the presence of each of the following in water: 

(a) chlorides. (b> nitrates, (c) lead. 
^^- (a) Add silver nitrate: a white, curd>' precipitate is produced 
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wbieli is Bolable in eren very dilute Mumonia w»t«r, bat insoluble 
in nitric acid. 

(b) Add a tev drops of 1 part of bnicine in 300 parta of 5 per 
cvnt. dilute snlphoric acid, tben add »omu coucciitrated sulphuric 
aoid by pouring ourcfully down the side of lUt^' lost tube uud a red 
color, changinfc to yellow, is prodae^d at the lin« of contact. 

(c) Add hydrogen mtlphide or ammonium sulphide to the sola* 
tion and a black pre<!ipitate of lettd milphidc, which in insoluble in 
dilute aciiiJt or alkalies, rvsulta. 

Distinguish between hard water and soft water. Under what con- 
ditions and how may hard water be made soft? 
Hardiii-K8 of watrr i.s ilu^ to the pn-ju'nci- of iniiicral 8alU (cal- 
cium, magnesium). Hard water does not readily produce a lathur 
with soap. Soft wat^r contains very little or no inorganic matter 
and readily produiM.-s a lather with soap. 

By boiling hard water, carbon dioxide escapes, the carbonates of 
the metals are precipitated, and the water is rendered soft. By 
diatillation, hard water may bu made M>ft. 

Describe a test to determine the hardness of water. 

For calcium : Vuss a small amount of CO, into the water, 
Calico, will In- thrown down, but is redtRSolved in an excvss of 
CO,. Upon boiling the clear aolation, the excess of CO, will be 
driven off and OatlCOj will be precipitated. 

For magnesium: The addition of an alkali carboiuite solution 
oatiscs n white preoipitate of baaie magnesium carbonate. 

Hard water does not readily produce a latJier with soap, as does 
soft water. 

Describe the oxyhydrogen blow-pipe. 

In tliiB apparatus the oxygen and hydrogen are contained in two 
separate receptacles. They are mixed just at the tip of the burner, 
which consists of two tubes, one within the otiicr. Through the 
inner tube, oxygen is passed, and the outer one is connected with 
the hydrogen reservoir. The hydrogen is first turned on and ignited, 
then the oxygen is admitted. Tbe resultant Uame is intensely hot. 
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What is hydrogen dioxide? Write the formula. 

It is a colorless liquid with uii odor rvsembting weak chlorine 
solution, a bitter astringent taste, and is unstable in concvntruted 
aolntions, being easily decomposed with the liberation of oxygen. 
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It is composed of two parts by weight of hydrogen and thirty-two 
of oxygen. Formala HjOj. 

Write the equation for the preparation of hydrogen dioxide. 

BaO, + H,SO^ + H,0 = BaSO. + H,0, + H,0. 

I 
Mention the important properties and the uses of peroxide of hydrogen. 

It is an active oxidizing agent and is used preeminently as a 

didnfectant, bleaching agent, antisnppurant, and deodorant. 

Give the chemical explanation of the uses of hydrogen peroxide. 

It acts as an oxidizing agent because it is readily decomposed 
into water, HjO, and nascent oxygen, 0. 

OXYQSK 
Describe oxygen as to (a) occurrence, (b) phjnucal properties, (c) 
chemical properties. 

(a) Most abundant of all the elements. Uncombined, but mixed 
with nitn^n, it constitutes one-fifth of the atmosphere; combined, 
it forms eight-ninths of the material composing water, and nearly 
half the weight of all the rocks. It is a very important constituent 
of animal and vegetable matter. 

(b) A colorless, tasteless, odorless gas, nearly sixteen times 
heavier than hydrogen, and somewhat heavier than air. It may be 
made liquid or even solidified by great cold and pressure. 

(c) It supports combustion, but is non-combustible and is one 
of the most powerful electronegative elements ; capable of uniting 
with all elements except fluorine, bromine and the helium group. 

Describe a method of preparing oxygen. Give the symbol, atomic 

weight and specific gravity of oxygen. ' 

Mix potassium chlorate and manganese dioxide, equal parts, and 

apply heat, carefully ; oxygen will be given oft copiously. Symbol, 

O. Atomic weight, 16. Specific gravity, compared with hydrogen, 

is 16, compared with air, 1.1056. 

How much oxygen can be obtained from 50 grammes of potassium 
chlorate? [Atomic weight of potassium = 39, of chlor- 
ine = 35.5, of oxygen = 16.] 
39 + 35.5 + 48 = 122.5, the molecular weight of KCIO,. The 
molecular weight of 3 atoms of oxygen = 48. 122.5 : 48 = 50 : X. 
X = 19.5 grammes. 

What is oxidation? Give an example. 

Oxidation is the union of oxygen with other elements, the prod- 
ucts formed are oxides. Example: iron and oxygen unite to form 
ferrous oxide. See reduction, p. 5, 
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What is combustion? 

ComboBtiott ia rapid oxidation and is accompuiied by beat and 
light. 

Diatinguish t>etween an oxidising and a reducing agent and give an 
example of each. 
An o^iidijiinfr ac^nt is on« which readily part« with its oxygen 
trbeu brought iu contact with siibataiiceii having a giYal«r affinity 
for it. Example: KClOj. 

A Df^uoing ag^iit is onu which has the powur to abstract oxy^n 
from an oxide. Kxniiiple: by(lrot{<^u. 

What is meant by (a) slow oxidation, <b) rapid oxidation? Give an 
example of each. 

(a) A prDccHH of oxidation evolring no light. Example*: oxida- 
tion of tliv diffcrtut organic anbatancca in the living body. 

(b) When the heat gen«rated by oxidation is sufHcient to cause 
the emisaion of light and perhaps a loud report, the proc<>.s8 ia called 
rapid oxidation, or combustion. Example: gunpowder is a mix- 
turc of sulphur, carbon and potassium, KNO,. Upon heating or ignit- 
ing this mixture, the sulphur and carbon arc oxidised, and various 
gasea (CO, CO,, N, SO,, etc.) are formed, the suddeu generation 
and oxpanuon of which cauao the cxplosiou. 

Deacribe a method of preparing oxygen on a commercial scale. Write 
the equation to express the reaction. 
Heat to redness iu an iron vi-a«e] maoganew dioxide {MnO,), 
causing it to decompose into manganoos manganic oxide and oxygen. 
K 3UnO, = Mtt,0« + 20. 

Compare the physical and chemical properties of oxygen with those 
of hydrogen. 
Roth gases are colorless, odorless and tasteless. Oxygen is 16 
times heavier than hydrogen. Oxygen supporta combustion but is 
non-combustible, whereas hydrogen ia combostible but not a sup- 
porter of eombustion. 

What ia ozone? Describe the preparation of ozone. 

Ozone is an atlotropic moditication of oxygen. It posseasea 
a peculiar odor and is a stronger oxidizing agent than common oxy- 
gtn. Its symhrf is Op 
■ Oeooe ia prepared by passing non-luminoas vlttctrie discharges 

through atmotipberic air or through oxygen, 
2 
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Give (a) the symbol, (b) atomic weight, (c) molecular wdght. and 
(d) describe the properties of nitrogco. 
(a) N. (b) 14. (c) 2B. (d) Nitrogea is an odorless, colorless, 
tasteless gaa, iteitlier combiuitiblo nor n supporter of combustion. 
It is distingui»lii-d by baring wry little affinity for any other 
element. Nitrogen is not poisonous, but, being unable to support 
combustion, camiot sustain animal life. In compounds it is unatable. I 

What is the function of nitrogen in the atr? Describe s process of pre- 
paring nitrogen from the air. 
It Bprves to dilutv the oxygen and lifts soino iiuportant functioB 
in rt-gnrd to plant lifu. 

By burning phosphonui in a conQned portion of air, the oxygen 
of the air unili-s with tlio phosplioruH and forms phouphoruit pen- 
tosidc, PjOj. If the vxperiment is coiiduet'-d over water, i'^Oj 
unites with the water, forming phosjihoric acid, leaving nitrogen in 
the container. 

Name a preparation of nitrogen. Mention the properties of nitrogen. 
Ammonia, NH,, Projierties described abov«. 

Describe the usual method of preparing laughing gas. Write the 
equation to show the reaction. 
By heating ammonium nitrate, it breaks down directly into 
watiT and nitrous oxide. 
NU.NO. = N,0 + 2H,0. 

Nunc the oxides of nitrogen, 

Nitrogvn monoxide, N%0 ; nitrogen dioxide, \,0, ; nitrogen triox- 
ide, N,0,; nitrogen tetroxidc, N^Oti nitrogvn peutoxidc, N,Oa. 

Calculate the percentage composition of HNO,. [Atomic weight of 
N ^ 14-1 
1 _f. 14 4- 48 = 63, the molecular weight of UNO,. 
1 -i- 63 = 0.0158, or 1 Ji8 p«r cent, hydrogen. 
14 -^ 63 = 0.222, or 22.2 p«r cent, nitrogi^n. 
48 -4- 63 = 0.761, or 76.1 per cent. o-\ygen. 

Mention two nitrates and give two uses of each. 

Silver nitrat«, used in m«dicini> and electro-plating. 
Sodium nitrate, used in fertilizers and in the prei>aration ol 
saltpetre. 
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Describe a method of preparing nitrogen. Compare the properties of 
nitrogen with those of oxygen. 
By passing a current of air over copptrr, fa«atcd to redness, 
copper ox'kIc will be formed and nitroges iAolaled. 

Nitrug).'!! iitid oxygen are both colorleBO, odorless, ta8t«Iciai gaijut. 
Oxysen has a great affinity for other elements and supporta com- 
famtion; nitrogen uniteH with very few elcmenla and doo» not 
support life nor combustion. 

Describe the commercial preparation of nitric acid and write the reac< 
tioo. Mention important uses of nitric acid. 
Sodium nitrate in distilled witli sulphurie luM. 
2NaN0, -J- H.80. = Na,SO. + 2H.N0.. 

Nitric acid ia used in medicine as a eaustic and b employed in 
etebing copper plnU-s for engraving ; it is also important iu the refin- 
ing of pri-cious metals and in the ma k ing of uitroglyceriue, gun 
cotton, aniline dyes, etc 

What element constitutes four-fifths of the air? 
Nitrogen. 

AUMONU' 

What is ammooia? Give the source and uses of ammonia. 

Ammonia is a colorless gas, of a peculiar, characteristic and 
Tery pungent odor. It in neither combustible nor a mipportvr of 
combustion. By weight it is composed of 13.93 parts of nitrogvn 
and 3 parts of hydrogen. It is very soluble in water ; caustic and 
readily blisters the skin ; strongly alkaline iu rcaetion. Formula, 
NH,. 

Sooroes; Decomposition of organic matter (meat, urine, blood, 
etc.). Deeoinposition of auimouium salts by the hydroxides of 
sodium, potassium and calcium, 2(.Nll,Ct)-f Ca(OII), = CaUl^ -|- 
2H,0 + 2NHa. Ammonia is obtsinod, commercially, from gas 
liQUor, a by-product of gas plants. 

L'sfH : It is awd in medicine as a cardiac stimulant and general 
stimulant, also to iRcr<.'«s« secretions. In the household it is used 
as a general cleaning agvnt in tlie aqueous form (hartshorn). 

Bxplain why the presence of free ammonia ia drinking water is a sign 
of danger. 
Because it is in<Ucative of contamination with decomposing 
organic matter. 

Give the composition and method of preparation of ammonium chloride. 
It ia composed of nitrogen, h>'drogen and chlorine, NH^Cl. Pre- 
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pared by Qcutraliziue: hydrochloric acid with ammoBis water. Tho 
solution ifl evaporated and the cryntalUne mass reinaining is am- 
mooium chloride. UCI + NH.OH = NH,C1 -f- H.O. 

Give the chemical name and formula of two compounds of ammonia. 
Ammonium chloride, XH.Ci. ammonium nitrate, NU.NO,. 



am 

Name the important constituents of air and give the approximate per* 
centages of each constituent. 

By •nitht By voluma 

Nitrogen 76 77 

Oxygen 23 SI 

Co,, ammonia, argon, cte 1 2 

State three facts tending to show that air is a mixture and not ■ 
compound. 

1. By nrtiticially mixing oxygen and aitrogea iu tho proportions 
found in the air, no energy change (beat) that indicates chemical 
union takes place. 

2. Analysiii iihows air taken from different heights to be slightly 
variable. 

3. By pa-s-siiig air through wat«r it is changed, oxygen being more 
aoluble tban nitrogen. 

Mention the injurious substances added to the air in breathing. What 
per cenL of carbon dioxide is fatal to the animal breathing it? 
Carbon dioxide and disease germs are added U> the air in 
breathing. 

It is not advisable to allow animals to lu'eathe for any length 
of time air containing more than 1 per cent. CO, ; 5 per cent, pro- 
duces iniicniubility, and S per cent causes death ia a few miautei. 

What element constitutes four-fifths of the air? 
Nitrogen. 

CJJU»M 

Give (a) the symbol, (b) specific graviQr. (c) the physical and chemical 
properties of carbon, 
(a) C. (b) In its purest form, 3.5) graphite, 2.15; amorphous 
torEU, 1.5 to 2. (c) One of the most common elements, tasteless, 
itd'>r<*Wi noD-volatile, infusible and insoluble in all its forms i 
black b color, except in the form of the diamond, and is combustible, 
yielding CO;. It unltcB readily with a gi'cat many elements, forming 
iuiportaat compounds. 
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Dlicuat the use of urbon as a reducing agent. 

Carbon is a very aetive r«ducin{; agent, because of ita great 
■ffinity for oxygea. By hvating carboD in the preRence of any 
oxide, the latter is rapidly reduced, ita oxygen forming CO or 
CO] with oarboQ. 

Mention and describe three allotropic forma of carbon. 

1. Diamond in the purest form of carbon, and is the hardest sub* 
•tance knowD. It occura in crystals, octahedral in shape, It is a 
very brilliant gem, owing to its great refraelive power. 

2. Oraphite, also known as plumbago, or black lead, is a black, 
greasy substance with a Rpecifie gravis of 2.15. It ia a good con- 
ductor of heat and electricit}'. Used as a lubricant for maehinery, 
and LD the nuinufacturo of lead pencihi, atove polish, crucibles, ete. 

3. Amorphoos earbon is always a black aoUd, but the different 
ktodt vary in hardness and specilic gravity. It is seen as the prin- 
eipal part of the various kinds of coal ; in the form of lamp-blaek 
it is used in printer's ink ; and occurs in bone-black, which serves as 
a decolorizing agent in the making of sugar, Rynips and other liquids. 

Describe how each of the following may be prepared : (a) lamp-black, 
(b) bone-black. Mention the important uses of each, 
(a) Lamp-blaek is made by burning tar, rosin, turpentine or 
petroleum, with a deficient supply of air, and piissing the smolte 
into large chambeni where the carbon ia deposited. It is used in 
making printer's ink. 

{b) Bone-black is made by carbonization of bonea of animals 
and is used as a dccolcniziug agent. 
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Give the important physical and chemical properties of carbon dioxide. 
Carbon dioxide is a colorless, odorless gan wliich by cold and 
pr essu re may be easily condensed to a liquid. Ita specific gravity is 
1.529, and its symbol, CO,. U-ing composed of one volume of carbon 
and two of oxygen. It is not combtistible and is not a good sup- 
porter of combustion, in fact it baa a decided tendency to extinguish 
flames. It unite* with water to form carbonic acid, H,CO,. 

Deacribe the method of preparing carbon dioxide from marble and 
write the equation. 
By beating marble (CaCO,) or by adding hydrochloric acid, 
carbon dioxide is liberated. 

CaOO, + beat = CaO + CO^ 

OkOo, + 2nCl = CaCl, + H,0 + CO.. 
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D«scrib« a simple test for carbon dioxide and write the reaction. 

Push tlie gas througii lime water and the aolutioo becomei 
turbid. 

C»(OH), + CO. = CaCO, + H,0. 

Compare aa to weight, carbon dioxide with air. 

Carbon dioxido m one uiid oiic-hulf timi's heavier than air. 

Describe the manufacture of some carbide and mention its common use. 
Calcium carbide (CaC,) is manufactured on a c<Hamcrctal scale 
B by heating, in an electric furnace, a mixturi; of lime and ooal, or 
I coal tar (CaO + 3C = CaC, + CO). It ia used for generating 
m ac«tyleBe gas, which is formed by the action of calcium carbide and 
" water (CaC, + H,0 = C.H, -f- CaO). 

What ii marsh gas? Give its formula and chemical importance with 

a method of preparation. 
c Marsh giui (CU,) is a colorltna gu which bums readily with a 

I bluish-yellow flame, emitting muoh heat bat littlu light. In nature 

■ it is produced by the decay of dead leaves in the bottom of atagoant 
I pools. It also accumulates in eoul minpii as Ihf; dreaded *' fire damp" 
1 and mixing with the oxyg«ii of th>; air tonus deadly expIoedODS. In 
I impure form it ia obtained from wella in some localities and is used 
B for lighting: and heating. It can be prfpurod by mixing alutninum 
r carbidf itii.i wuUt | Al.C, -\- 12H,0 = 3CU. + 4.\1(0H),]. 

Find the weight of each of the products formed by the complete com- 
bustion of 20 grammes of marsh gas (CHJ. [Atomic 
. weight of C = 13. of O = iC] 

I OH. -h 20, = CO, -H 2H,0. 

I 16 : 44 = 20 : Z, Z = 55 grammes of CO^. 

" 16 : 36 = 20 : J, Z = 45 granmii-a of H,0. 

Describe the manufacture of illuminating gas. 

Bituminous or cannel coal is heated in clay or brick retorts and 
L the products of di^illatiou pass out into a series of pipva in whiuh 
I water, coal-tar, ammonia, etc., arc depvMitul. The gas still con- 

I taina impurities, which ar« removed by passing it over aome absorb- 
ent substance, such as slaked lime. 

Describe the construction and operation of the Bunsen burner. 

In a gas Same, if the air is excluded, soot and smoke will form 
b copiously. But if the combustion is rendered more perfect, no car- 

■ bon is deposited and the flame becomes hotter, bnt less brilliant. In 
I the Bunsen bamer, this is arranged for by allowing air to enter at 
I the bottom of the burner and become thoroughly mixed with the 
I gaa before the latter is tgnit«d. If the openings through which 
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the air enters are stopped up, the Same becomes more luminous and 
iMibot. 
Give proof of the fact that a diamond ia compoced of carbon. 

A diamond, when heat^ intensely in ttie presence of oxygen, 
burna and forms carbon dioxide. 

H SCLPnUB 

Mention the properties and important uses of sulphur. 

Sulphur in ordinarily u yellow, brittle i»lid, without taste or 
odor. It dissolves in carbon disulphide, but not in water, and 
oombines easily with moot of the other elements. Allotropio f orntii : 
prismatic or moDOcUnic, rhombic octahvdru, and plostie. Uses; 
rued in the mannfaeture of gunpowder, uuit«liu8, sulphuric acid, 
bieachinf; agents, in medicine, etc. 

Discuss the behavior of sulphur at different temperature*. 

At ll*)" 0. it melts to a clear, amber-colored liquid which be- 
eomea viscid as the temperature rises to 230* C. Above 250° C. it 
bccomea fluid again and if poured into cold wat«r it becomits plastic 
or dnotile, but after Ktandtng a few days it returns to its primary 
conditioQ, original sulphur. 

Describe the use of sulphur in disinfecting. Explain its efGciency. 

lU'movc animaU from premLsot. All opc-iiiiiRS lo outside air 
should be closed. Three pounds of flowers of sulphur, mixed with 
two ounces of alG<^ol and ignited, should be employed for every 
1000 cubic fe«t of air space to bo disinfected. Keep prcmims 
closed for six liour«. Steam tntroduc«d into tlie apartment together 
I with the sulphur fumes is more efficient, the water unites with the 
Bulphurous anhydride to make tlie more potent sulphurous acid 
(H,SO,). Sulphur fumigaUoQ is of little worth to destroy disease 
gsmuL Formaldehyde or chlorine gas is to he preferred. 

Write the formula of hydrogen sulphide. Describe its properties. 

n^S. A colorless gas witli the peculiar odor of rotten eggs 
and a disgwiting taste. It is soluble in water and highly combustiblo 
in the a!r, burning with a blue flame and forming sulphur dioxide 
and water. This gas in poiaonous when inhaled. 

Describe a method of preparing hydrogen sulphide. 

Pr>.'pjn\-d by tlii> action of dilute .sulphuric acid upon iron 
sulphide. (PeS + n,SO. = PeSO, + II,S.) 

Describe a process of preparing sulphuric acid on a commercial scale. 
Mention the important uses of sulphuric acid. 
"Lead chamber process." Sulphur dioxide, generated by the 
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cmnbOBtiOQ of sulphur or b; roasting iros pyrites in m Riitable 
fumaoe, is passed into a large chamber, or serin of chambers, lioed 
with sheet lead. Nitrous fumes, produced by beatinK sodium nitrate 
vitb B little sulphuric add, ent«r the chamber at the same time; 
JDtK of steam are blown iu at several pointa and a draft of air 
is kept up throughout. The sulphur dioxide meeting the nitrous 
fumca is oxidized by them aad with the water of the itteam forms 
sulphuric acid. 

Uses : Very extensively used in the arts, in the manufacture of 
all the other strong acids, aad fertilizers; refining sugar, fata and 
oils; in galvanic batteries, etc. 

Write the graphic formula and calculate the percentage compoeition 
of sulphuric acid. [Atomic weight of S = 39.] 
H-0 



:>C 



2 + 32 + G4 = 98, the molecular weight of sulpburie add. 
2/98 or 2.04 per cent, h^'drogen. 
32/fl8 or 32.65 per cent, sulphur. 
M/98 or 65.30 per cent, oxygen. 

What is copper sulphate? How prepared? 

Copper sulphate, blue vitrio!, or blue stone, is the most im- 
portant compound of eopper. It is formed in large, transparent, 
deep-blue cr>'8tals which arc ea.'uly soluble in water and have a 
nauseous, metallic taste. Formula, CuSO,. 

It ia prepared by dissolving cuprie oxide in aulphurie add, 
evaporaling and co'stallizing the solution. 

DIBINFECTANTB ANU ANTISU-nCS 

X}i£Ferentiate between disinfectants and antiseptics. 

Disinfectants are agents that destroy the microorganiiims which 
cause infectious and contagious diseases, fermentation and putre- 
faction. 

Antiseptics are agents whieh prevent the growth and develop- 
ment of the microOrganlsma occasiouiug fermentation but moro 
esjwcially the pus-produdiijr 'varie^. 

What is a deodorant? 

Deodorants are agents which destroy or counteract a foul odor, 
e.g., phenol, rinc diloride and charcoal. 

Describe an efBcient method of disinfecting by tbe uae of forsialdehyde. 
For every 1000 cubic feet of air space, mix in a de«p vessel \B% 
ouDoes of potassium permanganate with 20 oimces of formaliu 
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(k 40 per cent aqueooii soIqUoq of fonDsJdehyde). Close all opea- 
iiigs and leave thiii mixtuni in the room for 3 hours before opcuiiig. 

P nioeinioBi'a 

Give a description of phosphorus as to (a) occurrence, (b) physical 
properties, (c) source. 

(a) Never found free in nature, but as phmphutcs ts an im- 
portant constituent of plants, animals and tbo earth's crust. 

(b) Phoaphorus CTtisls iii si'veral atlotropic varietios, tbo more 
important of which are the yellow and red. The yellow variety ia a 
ycHowish-whitc. waxy solid of specific gro%nly 1.837. It mvlta at 
44.2° C, and boils at 263° C; is bi([)ily inflammable and oxidizes 
readily in the sir at ordinary temperature. It bos a faint odor, 
resembliDfT ftorlic. i* very [wisonous, is soluble in carbon tlisul- 
phide and insoluble in water. The red variety is not easily inflam- 
mable in air, has a density of 2.2, is insoluble in carbon disulphide 
and in not poinonotia. 

(c) Prepared from bone-ash or from sombrerito, an impuro cal- 
elum phosphate found in tlte West Indian euano. 

Mention the principal uses of pliosphorus. 

Used in matehes, vermin poison, medtelnc and fertilizers. 

Qive (a) the symbol, (b) the valence, (c) atomic weight, (d) molecular 
weight of phosphorus, 
(a) P, (b) 3 and 5, (c) 31. (d) 124. 

Nsmc the allotropic forms of phosphorus. 
YcUow, red, white and black. 

HALOGENS 

Nome the elements of the halogen group and write the sjrmbol of each. 

Fluorine, F; ehloriiie, CI; bromine, Br: iixiine, I. 
Name three halogens and give atomic weights. What are halogen 
elements? 
Chlorine, atomir weight 33.18 ; bromine, 79.75; iodine, 125.89. 
Halogen eleiuenl.s are tliottc which form compouuds of a saline 
nature by direct luiion with a metal. 
Give the physical and chemical properties of iodine. Describe a test 
for iodine. 
Iodine is a bluish-black crystalline substance, with a metallic 
loater and an odor faintly resembling that of chlorine. Ita specific 
gravity is 4.95 and its atomic weif^ht ia 12r).89. Its vapor has a violet 
color. Iodine is almost insoliihlr in water but forms sc^'eral im- 
portant conpoiiiula with other elements. 
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Test : Add a solattoD of starch paste, when ao ioteiueljr bliM 
oolor is produced. 
CHve the source and the preparation of iodioe. 

lodioe vias previoiuly obtained from the sshM of sca-weeda which 
are treated with water and the solutioo thus obtained is heati'd with 
manganese dioxide and sulphuric acid Iodine is set free bj dis- 
tillation. 

At preecDt, it is obtained from NalO,, a bjr-prodact in the manu- 
facture of Chili saltpetre. 
Mention the important uses of Iodine. 

Used in medicine, photographr and in the pr«paratic»i of aailina 
dj'«. 

CHve the method of making potassium iodide. Write the equation 
involved. 

Add iodine crTstala to an aqueous solution of caustic potash 
until Hoturutcd, then evaporate to drynes.^; tho nsidua, which con- 
aista of potaasium iodide and iodate, ia then ttroogly heated to 
decompose the iodate, thus forming iodide with the liberation of 
oxygen. Dissolve the mass in water and evaporate, when crystaU 
of pota.<isiiim iodide will be left. 

6K0H + 31, = SKI -1- 3H,0 + KIO,. 

2KT0. + heat = 2KI -f 30,. 

What are the physical and chenucfti properties of chlorine. Mention 
the uses and important compounds of chlorine. 

Chlorine iii a tn'<^enlsh-yeIlow gas, two and one-half time.1 heavier 
tiian air, and having a highly irritating odor ; soluble in water and 
convertible into a licpiid by cold and pressure. It baa a stroD|[ 
afQnity for other elements and forms a number of important com- 
ponnda. Ita atomic weight is 35.18. 

Uses: Strong disinfecting, deodoridog and bleaching agent and 
its compounds are valuable medicinal agents. 

Among its important compounds are: sodium chloride, hydro- 
chloric acid, chloral hydrate, calcium chloride, etc. 
Describe a method of preparing chlorine and write the reaction. 

Mix manganese dioxide with hydrochloric acid in a large Soak 
provided with a delivery tube and heat gently ; chlorine gas will 
be evolved. 

MnO, + 4HCI = MnCI, + 2H,0 -f Clj. 

Describe the preparation of hydrochloric acid. 

It is prepared by the action of aulphurie aoid on eodium chloride 
in the preaenpi* of heat. 

2NaCI + H,SO. = Na,SO« + 2HCI. 
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Mention a compound of each of the halogens. 

Sodium chloride, potaadutu iodide, ijodium bromide aud h;dr> 
I flaoric acid. 

Describe the properties of bromine and give a method for its prepara- 
tion. 
I At ordinary temperature, bromine is a heavy, dark, reddiah- 

I brown liquid, giving off ycllowiith-rL-d fumes of an exceedingly 

I suffoeatiug and trrilnting odor; it is vi-ry volatile and 1ms a. apccitic 

I firavity of 2.99. It is aolubie in wat«r, is n strong disinfecting and 

bleaching sg^nt and acts as a corrofflve poison. 

Bromine is prop«red by troutUtg magnesium bromide with 
I chlorine. 

H MgBr. + 2C1= MgCl. + 2Br. 

(Sve the properties and uses in medicine of bromine. 

Properties given above. Bodium and potassium bromide are 
I used in medicine aa antispaamodios, narcotics and nerve sedatives. 

^P OObO 

Give a test for gold and gold compounds. 

I Must redueing agcnta, aa oxalic acid, ferrous sulphate, otc, 

I precJpitAte gold from its sotutious aa a dark-brown powder. 

r SILVKB 

Describe sQver, giving names of its most important compounds used in 

medicine. 

i Silver is a pure, white brilliant metal, a good conductor of lit«t 

^K And electricity, and is malleable and ductile. It is univalent and 

^P forma but one series of salts. It is not affected by the oxygen of the 

[ air, but is readily affect«d by traces of hydrogen sulphide, which 

forms a black film of sulphide upon thv surface. Its atomic wviglit 

is 107, its 3]>cciflc gravity is 10.5 and its symbol is Ag. Comi>ouuds 

oaed in medicine are: silver nitrate, protargol, ai^yrol, coUargol. 

What is lunar caustic? How is limar caustic prepared and what is 

its medicinal use? 
I Lonar caustic is nitrate of silver, fused into round sticks, or 

pencils. It is prepared by adding 4 per cent, hydrochloric acid to 
rilver nitrate, fusing and pouring into suitable moulds. It is used 
for cauterising intlamed surfaces, warts, etc. 

Give a chemical test for silver. 

L Add to a solution of silver a solution of hydrogen sulphide 

f or ammonium sulphide, and a dark-krowu precipitate of silver sul> 

phide will be produewl. 
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LEAD 

Give (a) the symbol, (b) atomic weight, (c) valence, and (d) the pbyii* 

cal properties of lead. 

(a) Pb. (b) 205. (c) 2 and 4. (d) Lead is a soft, blaiah- 

white metal; specific gravity, 11.38. When freshly eat, it has a 

bright metallic luster, but quickly tarnishes on the sorface and 

becomes dull. It is malleable and ductile. 

What is sugar of lead? Give its pharmaceutical name. 

Sugar of lead is a salt formed by the action of acetic acid on 
lead oxidf. It forms colorless, shining, transparent crystala, eamly 
soluble in water, and has a sweetish, astringent, afterwards metaUie 
taste. Formula, (C,H.O,},Pb. 

Pharmaceutical name is plumbi acetate. 

HBRCURY 

Describe mercury as to physical and chemical properties and occurs 
rence in nature. 

Mercury is the only metal which is liquid at ordinary tempera- 
tnre ; it is almost silver-white and has a bright metallic lustre ; specific 
gravity, 13.56. Pure mercury does not tarnish in the air until heated 
above 300° C, when it unites with the oxygen to form the red oxide. 
It combines directly with chlorine, bromine, iodine and sulphur and 
dissolves in nitric acid and hot sulphuric acid. Its atomic weight 
is 198.5. 

Mercury occurs in nature in a free state, but generally as mer- 
curic sulphide {cinnabar), a dark-red mineral. 

Name the compounds of mercury used in medicine. 

Mercuric oxide, mercuric and mercurous chloride, mercnrie 
iodide, massa hydrargyri, unguentum hydrargyri, hydrargyri com 
creta. 

Write the formula of each of the following; (a) mercurous chloride, 
(b) mercuric chloride. Mention the common name and im- 
portant properties of each. 
(a) Hg^Gl,, calomel, is a cholagogue cathartic, intestinal anti- 
septic and diuretic. The formula is commonly written, GgCt. 

(h) HgCl^, corrosive sublimate, is a violent poison, antiseptic, 
and alterative. 

Write the chemical equation representing the preparation of calomd. 
HgSO« -f Hg -i- 2NaCl = Na,SO, + 2HgCl. 



CUEiUSTKY 



2D 



UETTAI^ OP TflE ALKALlt:» 

ianx three important elements of the alkali group ol metals. 
Potasaium. sodiiiin, litliium. 

Name three important potassium salu. Give in regard to each salt 
named : (a) its fonnula, (b) its principal uses in medicine, 
['otttwtiuiii chlorate, Kt'lO,, untisi-ptic, n-rrigcraut, malogogUf, 
and diuretic. 

Potawitim nitrate. KNO,, diurptic and autipyretie. 
Potassiuiii bicarbonate, KIICO,, nntaciil unJ sedative in ga-'itriu 
disorden. 

Name five sodium salts used in medicine and write the chemical formula 
of each. 
Sodium bicarbonato, XaHCO,; sodium chloride, XaUl; aodium 
Bulphate. Nii:SO„10H,O; widiura phcwphate, Na.llP0„iaU,O-, 
sodium uarbouatc, Na^COj.lOILO. 

Describe the chemical action of liquid caustics on l)te tissues of the 
body. 
The liquid caustirs (sodium bydroxidc, potasdum hydroxide) 
have a gnnt afBiiity for waiter aiiil in abstractinc same from the 
tissues, a great umouut of heat is produced, which coagulates the 
albumin. 

[Mention the metals of the sodium group and describe the process of 
manufacturing sodium carbonate. 

Potassium, sodium, lithium, rubidium and c^um. 

The Sotvay process for manufaclui-ing sodium carbonate depends 
opoD Uiv fact Uiat when carbon dioxide ia pa«sed into a Holutioa of 
ooBunon salt, iti aqueous ammonia. Mxliiim bicarbonate is formed: 

NH, + CO, -f- XaCl + ILO - - N'aUCO. + NU.CI. 

Tfae bicarbonate of soda (NaHCO*), being slightly soluble, is 
dapoaited in large quantities and is converted into ordinary car- 
boDat« by heating. 

What is the composition of table salt? 

Table salt or soditim chloride is composed of aodium and chlorine, 
NaCl. 

CAliClVil OBOL'P 

[ Name the elements of the calcium group and give their general char- 
acteristics. 
HagQwium, caleium, strontium, barium and radium. They are 
alkaline in character and form oxidea and salts whose properties 
aonewhut resemble the metals of (he alkalies. Thoy arc Khite in 
color and fusible ouly above a red beatj all oxidise readily iii the 
air i oU are maUeable and ductile. 
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Describe the process of preparing lime water from lime stone. Write 
the reactions. 

By heating lime 8ton«, CO, is driven off and ealcium oxide 
obtained. On« part of calcinm oxide is slaked and af^tated occaaioD- 
ally during half an hour with 30 parts of water. The mixtare is 
then allovTL'd to settle and the liquid, containing, beaides calcium 
hydroxide, the nalts of the alkali im-taU whicli may have been pres- 
ent in tlie lime, is decanted and thrown awo)'. To the calcium 
hydroxide loft, and thus purified, 300 parts of water are added 
nnd occasionally uhnken in a well-stoppered bottle, from which the 
clear liquid may be pourud off for use. 

CaCO, + heat = OaO + C0„ etc. 

CaO-fn,0==Ca(OH),. 

C»{OH), + 300H,O = lime wat«r. 

Describe with explanation the manufacture of plaster of Paris. 

i'laster of i'arifl is made by heating native calcium sulphate 
(gypsum) and depriving it of part of its water, 

2(CaSO.,2H,O)+hcat = 2C8S0,.II,O (plaster of Paris) and 
3H,0. 

What is gypsum? 

It is native calcium sulphate, CbS0,.2H,0, and oceuns abund- 
antly in nature in white translucent mawes. 

Describe magnesium. Name its principal compounds used in medicine 
and write the chemical formula of each compound named. 
Magnesium is a brilliant, almost silvcr-whitv alkaline metal with 
a specific gravity of 1.74. It is tenacious and ductile; dissolves 
readily in dilute acids, forming salts. It is easily combustible and 
burna with an intcmn-lj' brilliant light, and is used in photography 
for flashlight purposes. 

Compounds used in medicine: oxide, MgO, known as magnesia ; 
carbonate, MgCO.-, sulphate (Epsom salta), MgS04,7n,0. 

Describe the method of preparing Epom salts. Write the formula of 

Epsom salts. 

Prepared by treating magnesium e«rbonat« wltli sulphurie acid 

and evaporating the solution to the erystallizing point &fgCO, + 

n,SO, = MgSO, + n.O + CO,. Formula of Epsom salts, MgSO.,- 

Name and give the fonnula of a compound of barium used in medicine. 
Barium chloride, BaCI.. 
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ZENC 

Name three prepantions of 2inc that are used in medicine and write 
the chemical formula of each. 
Zinc sulphate, ZnSO, ; zinc chloridi-, 2nCl, ; zinc oxide, ZuO. 

Describe a method of preparing zinc sulphate. 
DisMlvf £iuc iu dilute Milphuriu arid. 
H^O. + Zn = ZnSO, + ^H, 

How can Epsom salts be distinguished from zinc sulphate? 

By testijig with potansiuin ferrwyanide. Zinc ferrocyanide will 
be tbrowD down as a white pre>cipitate. No pn.><cipilatc is forin^ 
with magnesium. 

BORON 

Give the names of the principal compounds and the chemical impor- 
tance in medicine of boron. 
Boric aeid, H^BO,. 

So<iiiim borate, Na,B,0„IOIT,0 (borax). 

Boric acid and borax are mild, harmlees, Don-irritatiug anti- 
septics and ore very serviceable iu surgery. 

ALOIUNCU 

(Mve the properties of aluminum and mention its important salts. 

Ahiminum is a bluiHh-white, brilliant inetal; mallt-ublc and 
ductile ; Hpeeific gravity, 2.5S:). It is an excellent conductor of heat 
and vlectrietty. It oxidizi-a superficially in the air and bus the 
valuable properties of streiif^h and li^litneM combined. 

Ahnniuum sulphate Ls its most important ealt. This combines 

with the sulphat(» of the alkaline metaU to form a class of double 

Its, loiowu OS alums. Potasstum alum is the cguunoucst example. 

BlgHUTU 

Give (a) the symbol, (b) atomic weight, (c) occurrence in nature, and 
(d) the compounds used in medicine of bismuth, 
(a) Bi. (b) 206.5. (c) liare, occurs as an oxidt and sulphide, 
(d) Btamutli subnitrato, subfrnllate, aulwarbouate, subsalicylate and 
citrate. 



IRON 



How does iron occur in nature? 

Iron is foood in small quantities in nearly all forms of rocfcR, 
ciay. sand and earth, and in plants and blood. Rarely found Xree 



32 CHEMISTRY 

in Q&tnra except in meteoric masses, but is very abandant in certain 
ores, viz., magnetite, hematite and siderite. 

Give the physical and chemical difference between cast iron «nd 

wrought iron. 
Cast iron is brittle and cannot be welded or foreed. It contains 
two. three or more per cent, of carbon. Wroueht iron fuses with 
difficulty and is tough, fibrous and can be welded. It contains 
1.6 per cent, or less of carbon. 

Describe briefly the Bessemer process. 

The Bessemer process of making steel from cast iron, which 
is accomplished by removing the carbon from the latter, is as follows : 
melted pig iron (cast iron) is poured into an egg-shaped vessel, 
called a "converter," through which a powerful blast of air can be 
blown. The converter is made of the strongest wrought iron and is 
lined with an infusible layer of fire clay. As the air bubbles through 
the molten iron, being forced in from below, the temperature rises 
and silicon and carbon are burned away, Spiegeleisen is added to 
supply the proper amount of carbon for good steel. The molten 
mass is then poured into moulds. 

Mention three important ores of iron. 

Magnetic oxide, FCjO,; hematite, FegO,; and siderite, FeCOj. 

Give the common name, the chemical name and the chemical formula of 
three compounds of iron. 

1. Copperas, or green vitriol, ferrous solphate, FeSO*. 

2. Chloride of iron, ferric chloride, FeiCl,. 

3. Carbonate of iron, ferrous carbonate, FeCO,. 

Give the chemical equation showing the preparation of ferrous sulphate. 
Give the common names of ferrous sulphate and state its 
uses in medicine. 
Fe, + 2H,S0j = 2PeS0« + 2Hj. PejS0«,7H,0, copperas, green 
vitriol or ferrous sulphate, is used in medicine as a hematinic, astrin- 
gent, vermicide and disinfectant. 

What is reduced iron and how is it made? 

It is a very fine, grayish-black, lusterless powder, without odor 
or taste ; permanent in dry air, insoluble in water or alcohol. 

Made by passing hydrogen gas over freshly made, and carefully 
washed, ferric oxide, in a hot and closed tube. 
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ABOtNtO 



re the properties of arsenic and name some of the compounds of 
arsenic used In medicine. 

Arsoiiic is as odorless, tHSldnts, 8tr«l-black non-metal with a 
metallic appvarunci). ft is vi-r>' bnttie and volatilizes uiichaiiged 
and wiihout uieltiog when heated to lS(i* C. withont access of air. 
Iq the air it burnti with a bluisli-whito light and gives forth au odor 
which resembles that of gai-Iic; insoluble in water; occura as an 
opaque powder or in irregular rnasses. 

CompoundJi of arsenic uacd in medicine: Fowler's i>o!ution, 
arsenioUR acid, arsenious iodide and wxliuin araenate. 

Write the chemical fonnula of white arsenic. State the occurrence of 
arsenic in nature. 
White arsenic, or arsenious acid, ASjO,, 

Am-nic Mmvtinies occurs iu nature in tlie native state, but 
(fciu-rally as » siil[)liidf or oxidii. 

Describe the making of one preparation of arsenic that is used in 
I medicine. 

[ Fowier't solution, liquor pota»m arsenitvt. Dissolve one part 

arsenious oxide and two partR of potflHsiuui bicarbouate in ten ports 
I of distillml water by boiling. Add enough di^illed water to make 

uinety-sevL-u pans and tJicn add throe I>art8 of eotnpound tlncturu 
I of lavender. Filter through paper. 

Give Marsh's test for arsenic. What other element gives a similar 
' reaction? How may these two be distinguished? 
Make a hydrogi^n generator with a flask containing zinc and 
hydrocJiIorio acid. Ignite the hydrogen eaeaping through the tube. 
Pour into the gcnernting flask a few drops of any compound of 
arwnie. Hold a piece of cold porcelain against the flame, and a 
I black, mirror>like stain of metallic arsenic will be deposited upon it. 

I Antimony compounds give a similar reaction. The arsenic stain 

' is soluble in a solution of sodium liypochlorite, whereas, the anti- 

mony stain is not. 

Mention a common substance containing arsenic. 

Paris gTiM'n. ^Vrscnic is also found in lead shot, it being used to 
' hsrilen ihe same. 

How should the contents of the stomach be examined for the presence 
I of arsenic ? 

I Examine under the microttcope tor solid araeuious oxide. Then 

I *pply -Marsh's teat given above. 
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ANTIMONY 

Name the preparation of antimony used in medicine. 

Aiitimotiy)-pot«8aium turtrato, commonly called tartar emetic. 

OaOANIC CaEMtSTBY 

What is organic chemistry? 

Organic chemistry la the chemistry of the carbon compounds or ' 
the chemistry of the hydrocurboiiii and tlidr d'Tivatives. 

Differentiate between hydrocarbons and carbohydrates. 

Hydrocarbons are compound)! of lo'drogun and carbon, as 
methane, CH,. 

CarbohydratCH are compounds composed of carbon, hydrogen 
and oxygeu, Uic two latter elements bebg prmcut in ths same 
relative atomic proportion as iu wat«r, e.g., grapu Kugar, C,H,,Og. 

Name four elements that enter into the formation of most organic 
bodies. 
Carbon, hydrogen, oxygen and nitrogciL 

Give the difference between essential oils and 6xed oils. 

Essential oUs arc derived from plants and belong to the class 
of compounds known as terpones. They generally bear the em- 
pirical fonniila C,„H, and ari; volatile liquids. They do not form 
glycerine when treated with an alkali. 

Fixed oUt arc the true fats and are cmnposed of the glyceryl 
radical combined with a fat acid radical. They form aoap when 
treated with an alkali. 

How does gallic acid differ from tannic add? What ai« the tests for 
differentiating the same? 
Gallic acid does not cosRulato albumin^ nor precipitate olkAloids, 
gelatin or starch ; whereas, tannic acid does. 

To a dilute solution (1-100) of tannic acid add a small quantity 
of lime water, A pale, MuIsh-whitc, docculcnt prvcipitatv is formed, 
which is not dissolved on shaking (differeuctt from gallic acid), but 
becomes more copious and of a deeper blue than pinkish by the addi- 
tion of an excess of lime water. 

rEKURNTATION AND I>VTBKFAOn<»r 

Why are organic substances liable to decay? 

ilecaitae liiey are composed of combustible elements (carbon 
and hydrogen) which readily oxidize, forming carbon dioxide and 
water. Organic substances offer the proper envirotunent for the 
incubotioa of bacteria. 
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Name the principal salts of acetic acid and state which of the salts 
named are used in veterinary medicine. 
The acetates of potasiiuni, lead, ammonium, Hodium, rinc and 
copptT. The first five named arc uaed in veterinary mediciilo. 

' What ia vinegar? How made? 

Vinegar ta dihite ac«tic acid (abont fi per c«nt). It U made by 
the oxidation of form^^ntcd jaicps {wine, eider). This oxidation is 
greatly facilitated by tJio cnxyinc- ' ' Mycodi'rmai aoeli." Vinegar la 
also made artificially by adding coloring and odoriferous substuuies 
to dilute avetk acid. 

ALCOHOLS 

ate briefly the method of preparation of alcohol. Give the properties 
and the principal uses of alcohol. 

Ethyl alcohol is prepared by the fennentation of grape sugar 
(glucose). To u solution of grape sugar, a certain ypaat (fenuMit) is 
added which caupucs the di-composilion of the sugar, yielding carbon 
dioxide and etJiyl ateohol. Alcoliol boils at a much lower tempera- 
tare than water and therefore it can be readily separated by dis- 
tillation. 

C.H„0, = 200, -f 2C,H,0H (ethyl alcoIiol). 

Methyl alcohol (CHjOH) ia obtained by tlie difitillation of wood. 

Pure ethyl alcohol Is a traniiparent, colorless, volatile liquid, of 
a charactorist iv, rather agreeable odor, and a burning taste. It is 
very Koluble in water, for which it htm » great affiuity. It is used in 
medicine in the preparation of tinctures, extracts and fluidextracts, 
oud widely used in the arts. 

What is the diflterence between an alcohol and an aldehyde? 

An aldehyde is derived from an alcohol by dehydrating the 
Iatt«r, henc«! it coutaiii« \vss hydrogi-ii than an aloohoL Aldehydes 
are unstable (except formaldehyde), v«y volatile liquids having 
a i^eculiar odor, e.g., liquor fortmUdthydt. 

Give the formula for (a) ethyl alcohol, (b) methyl alcohoL Which is 
used for internal purposes? 

(a) CaH^OIi, used internally. 

(b) CH,OU. 

What ia absolute alcohol? 

Aloohol coDtaining not more than one per cent, of water. 

Compare wine and brandy in respect to composition. 

\Vini-, according to the variety, contains from 6 to 22 per cent. 
Bicobol. Brandy contains fi«ui 40 to 50 pel* oeut. of alcohol. 
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How is chloroform prepared? Write the formula of chloroform. 

Chloroform is prepared by the action of chlorinated lime on 
alcohol, or the purest from chloral. Formula, CHCI3. 

Give the properties of chloroform. 

Chloroform is a heavy, colorless liquid of a characteristic ethereal 
odor, a bumuig, sweet taste, and a neutral reaction ; it is but spar- 
ingly soluble in water, bnt miscible with alcohol and ether in all 
proportions. It evaporates rapidly at all temperatures. Specific 
gravity, about 1.48. 

lODOtXJBM 

State the derivation of iodoform. 

Iodoform is a derivative of methane, CH„ in which three atoms 
of hydrogen have been replaced by three atoms of iodine. It is 
made by heating together an aqueous solution of an alkali car- 
bonate, iodine and alcohol, until the brown color of iodine has disap- 
peared; on cooling, iodoform is deposited in yellow scales, which are 
washed and dried between filter paper. 

Give the chemical formula and uses of iodoform. 

CHI3. It is used in surgery as an antiseptic for wound dress- 
ing also for its slight local amesthetic effect. 

OHLOBAI. 

Describe chloraL 

Chloral is a colorless, oily liquid, with a penetrating odor and 
an acrid taste; soluble in water; specific gravity, 1.5. Formula, 
C,HC1,0. 

How is chloral hydrate made? Mention its principal uses in medicine. 
Chloral hydrate is made by adding chloral to water, forming 
crystals. It is used in medicine for its hypnotic effect 

What is the difference between chloral hydrate ani) chloroform? 

Chloral hydrate, C,HC1,0. 

Chloroform, CHClj. 

Chloral hydrate is freely soluble in water; chloroform is only 
sparingly so. Chloral hydrate is a crystalline mass and volatilizes 
slowly at ordinary temperatures, whereas chloroform is a liquid 
and volatizes rapidly at all temperatures. 



CHEMISTRT 



87 



PUKNOLS 

Give th« composition and the properties of phenol 

I'ure phenol, C,HtOH, occurs iu colorless crystals wbioh are 
(loUquvsccnt aad soluble in fixcil oilfi, glycerine and water. It haa 
a ebancteristie, aromatic odor ; when diluted, it has a sweetish und 
afterward buminp:, caustic taste and produces a benumbing luid 
caustic effect and even blisters ou the skin. It Is strongly poisonous 
and a powerful disinfectant. 

_What is phenol? For what is it used and from what is it obtained? 
See answer to preceding question, 

I'henol is used in surgery for its germicidal, antiseptic and slight 
ansBthetio effecta Uaed as a dimnfectunt und dcodonmt in c^ss* 
pools, stables, etc It is obtained by fractional dititillation of crude 
carbolic acid which is obtained duriup the <Ustillation of coal>tar. 

What is salol? Give its properties and uses. 

Salol, a compound of salioylic acid and phenol, is a white, crystal- 
liao, almost tasteless powder, witlt a faintly aromatic odor; nearly 
insoluble ill water, but readily soluble in alcohol aud ether. It la 
made by the action of suitable dehydrating agvnts upon a mixture 
of phenol and Halicylic acid. It is used as an antirheumatic, anti- 
pyretic and intfBtinal ontifieptic. 



PETHOLttlfM 

What is petroleum? Name the tmporunt derivatives of petroleum 
used in medicine. 
Petroleum is n product of Uic deeomposition of organic matter, 
moi^' of tile fats und oils of fisb and other aquatic animals. It is 
u mixture of the %'ariDUS liquid and solid parafllns, often oontaiuing 
tu solution the gaseous and solid members of this group and also 
suAll quantities of coloring and other matters. 

Derivatives wu^i in medicine: petrolatum (eosmolin<!, vaseline) 
and liquid petrolatum. 



Mention the source and important properties of vaseline. 

V'useliav is obtained from petroleum by distilling off the lighter 
and more volutilo portion and purifying the ntsiduo. It is a fat- 
like maett, varying in color from yellowinli-whit* to light amber, 
allfhtly Hnorescent, odorless aud tastcletiS; when heated it gives 
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c0 a fajot odor of petroleum. Used principBlly aa b base for 
ointments. 

What U glycerine? How is glycerine prepared? Give ita chemical 

formula. 
Glycerine, a trihydroxyl alcohol, is a eoIorlesB, «ympy liquid, 
frith a specific gravity of 1.28. It is prepared by the action of aaper- 
heated steam and an alkali upon fata, causing a splitting of the 
fats into fatty acids and glycerine. Formula, CiHg{OH),. 

Mention the sources from which each of the following is obtained: 
(a) acetic add, (b) lactic add, (c) tartaric acid. 

(a) From the destructive distillation of wood and the fermen- 
tation of alcohol. 

(b) From lactic fermentation of sugar ; certain bacteria in milk 
produce the enzyme. 

(c) Obtained from the deposit occurring in the fermentation of 
wine. 

ALKALOIDB 

What it an alkaloid? State the properties of a vegetable alkaloid. 
Mention three alkaloids. 
An alkaloid is an alkaline or basic principle of vegetable or ani. 
tnal origin. Alkaloids combine with acids to form salta. Vegetable 
alkaloids show the characteristic physiolopc properties of the sub- 
stance from which they are derived. They are usually crystalline, 
white, with a bitter taste, and odorless, except those which are vola- 
tile. They are insoluble in alkalies, sparingly soluble in water, but 
readily soluble in alcohol, ether and chloroform. They are all more 
or less toxic. 

Strychnia, from nux vomica; morphia, fnmi opium; atropia, 
from belladonna. 

Mention a chemical antidote for alkaloids and explain vrfay it acts as an 
antidote. 
Tannin forms an insoluble tannate with nearly all alkaloids. 

TOXIOOLOOY 

What is a poison? 

A poison is any substance applied to the body, ingested, or 
developed within the body, which causes or may cause disease. 

Give a classification of poisons and an example of each class named. 

1. Irritant poisons, as caustic potash, phenol and caustic adds. 

2. Neurotic poisons, as opium, belladonna and strychnine. 
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E^efine ptoinaiaes and state how they are produced. 

PtomaiuoH urc thv nlkaloulal or basic produ<!la of the putri'fAO- 
tion of animal or vegetable matter. They are produced b; the action 
of baeteria on nttrogeuoos matter. 

Distinguish between physiological, chemical and mechanical antidotes 
and give an example of each. 

A pkifaiolcgicat antidote does not set directly upon the poison 
but produces physiological I elTccts DppOHtte to that of the poison. 
Bxsmijle: Klj-ycliiiiiiu as au niitidoto to opium poisoning. 

A (JunNKOl antidote is (uie which ehaogea the chemical nature of 
the poiaon, rendering it inert. Example : sulphates in lead poison- 
ing form insoluble lead suiphato. 

, A meehanicol antidote is one that prercnts the absorption of tlic 
•poison. Example: stomach pump, mucilaginous drinha. 

Name three metallic poisons and mention an antidote for each. 
Ix-ad: uutidoK^', niagm--'(ium suipliate. 
Mercury: antidote, albumin. 
Copper: antidote, potaSHium ferrocyanide. 

Name the antidotes that should be prescribed in case of poisoning; by 
(a) caustic alkalies, (b) mineral adds, (c) mercuric chloride. 

(a) Vinegar, olive oil, demulcent drinks, lemon juiee. 

(b) Sodium bicarbonate, lime water, soap, 
(e) Egg albuuio, flour and water. 

Give the treatment for strychnine poisoning in the dog. 

Produce vomiting at once; give tannin; pla<:e patient under 
ether, chloral or potassium bromide for u few hours. 

Name the antidotes for phosphorous poisoning. 

Copper sulphate, turpentine, peroxide of h>'drogeu, potassitim 
P«-rmaugHuate. Never use oils. 

Mention a chemical antidote for arsenic and explain its action. 

Freshly prepared hydrated oxide of iron forms the insoluble 
ferric arscnite or arsenate. 

Give treatment in case of poisoning by Paris green. 

Same as arsenic. See preceding answer. Empty stomach ; give 
oils and mucilaginous drinks as well as stimulants. 

Give the chemical antidotea for (a) zinc salts, (b) lead salts. 

{») .Solution of tanuiu (or strong tea) roriu.i the insoluble 
toiinatv of /inc. 
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(b) Magneuum sulphate forms the insolable anlphate of lead. 
Id ehronic lead poisoniag, give potassiain iodide liberty. 

Mention precautions to be observed in case of poisoning by minenl 
acids. 
Avoid stomach tube, aa it m^ht perforate the softened oesopita- 
gus. Neutralize the acids before producing vomiting. 

What is the treatment for carbolic acid poisoning? 

Qive Epsom salts, or neutralize with alcohol, and produce vomit- 
ing with apomorphine or use the stcnuach pump. Opiates relieve 
pain. 

Phtsiological Chehistbt 

Define physiolo^cal chemistry. 

Physiological chemistry iB that part of chemistry which has 
more especially for its object the various chemical changes which 
take place in the living organism of either plants or animals. 

Define the terms metabolism, catabolism and anabolism. 

Metabolism refers to the various chemical changes occurring in 
the living body, due to the action of enzymes, bacteria, and the 
living cell activity. 

Ctttaholiam is destmetivc metabolism, or the conversion of mat- 
ter, especially protoplasm, into a lower state of organization and 
ultimately into waste products. 

Anabolism is constructive metabolism, or the change of matter 
from a lower to a higher state of organization ; especially the convex^ 
sion of matter into protoplasm. 

Define isotonic, hsrpo-isotonic and hyperisotonic st^utionB. 

Isotonic is a. condition in which the tension in two substances, 
or solutions, is the same, that is, the osmotic pressure is equal, e.g., 
physiologic salt solution is isotonic with blood. 

Hypo-isotonic refers to a solution having a lesser osmotic power 
than another. 

Hyperisotonic refers to a solution having a greater osmotic power 
than another. A solution of salt In greater proportion than is 
present in a physiological salt solution would be hyperisotonic to 
blood. Such a solution if mixed with blood would cause hsemolyais 
and other changes. 

What is a physiologic salt solution? ' 

It is a solution of sodium chloride of a certain strength (0.85 
per cent.) which is isotonic with blood. 
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Define (a) oKrnosts, (b) diffusion. 

(a) OsDuisi-s in tin- )ilictioiut*uou of th« puso^ of c«rtJtiu fluids 
tfarougb a poi-ouH substance, usually an aniinal membrane. 

1(b) DilTuBion is tliv gniduiLl inu;reltaugc of Ute partivloa of mis- 
oiblc li(iuid:ii n-licn brought togcUicr. 
Del 



Give 



Define carbohydrates. How do they difTer from hydcocaibons ? 
an example of each. 
Carbohydratc-ii ai'f orgunic compouuda composed of hydroi^u, 
earboo and oxygon ; liydrogKU and ox;,-geii nsuall)' being present in 
tbesanic proportion oh in wnUn-. Kiuimplo: glucoso, CaH„0,. 

A hydrocarbon is an organic oompouud compoeed of carbon and 
hydrogen, Example: methane, CH,. 



k 



Mention carbohydrates that are common food for horses and cattle. 

Starches, HumrR and gums whieli are present in large propor> 
tious in nearly all the common fecding-stulTs. 



fATS 

Define fats. 'Give the names of three fats. 

KatK an^ componmh of the glyceryl radical and a fat acid 
radical. They are formed by glycerine aud a fat acid, and conast 
of earbon, hydrogen and oxygen, aro insoluble in water, slightly 
soluble in uold alcohol, «a»ly soluble in ether. lu a pure state, 

rail fats are ixlurlees, colorless tostcleai substances, and stain paper 
I permanently. 
Palniitin, stcaHn and ulcin are the princi))al animal fats. 
What is soap? Describe a laboratory method of preparing soap. 
Soap is a compound of one or more fatty acids with an alkali 
It h usually pn-parcd by the direct action of caustic soda or 
potash upou fats. 
UJLX 

What is the composition of normal cow's milk? 

The averagir t-om)rosition may be given as follows: 

Water 871.7 

SolitlB 128.3 

Albumins 35.S 

Pots 36.9 

ol«Bo 48.8 

Ita - 7.1 
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Describe the process of determining the per cent, of butter fat in a 
specimen of milk. 
Take 20 milH of milk and add to it a smuli amount of a nodium 
hydrate solution. Extract the fat by adding 80 mils of ether wlu<;b 
huH bet-u saturated with water. This is don« by shaking in a tightly 
cloiiod bottle. Aft«r the ethereal extract has entirely separated, 
GO mils are placed in a weighed beaker, and the ether allow^l to 
evaporate ; the residue is dried and weinhed. The resnit is calculated 
out for 80 mils of the ethereal extract, oorresponditig to 20 mila 
of milk. 

Describe briefly the cause of the souring of milk and the changes 
thereby produced. 
The lactic acid bacteria act upon the lactose, fonning lactic acid 
which r«'nder» the mtlk sour ami coagulates the caaeino^en, the curd. 
The milk becomes acid in reaction, the curd settles as a thick, jeUy> 
like mass, leaving u watery fluid, tlie whey, above. 

Give the requirements of the State of New York in regard to milk, 
composition. 
Milk niuHt eontaiu twelve per ecDt. sotids, of which tliree per cent, 
must be butter fat. 

Ol^e the Pennsylvania Sute requiremeats for milk composition. 

Milk must contain not less than 12,5 per cent, solids, of which 
3 per vcut. must be fat. 



' tlKlNK 

Describe a test for sugar in the urine. 

Place some FehlLng's solution in a test tube and boU it. If oo 
discoloration takes place, it is suitable for tlie test. Add a few 
drops of the suspected urine and boil. If tiie mixture suddenly 
tarns to an opaque yellow or red color, tbe preaeuoe of logar ia 
indicated. 

Give a test for albumin in the urine. 

To a small amount of nitric acid in a test tube, gently pour upon 
the surface some of tlie suspected urine. If albumin is present, 
s ring of white coagulum occurs at the junction of tbe two fluids. 

Describe a method of detecting the presence of bile in the urine. 

Agitate a few drops of chloroform with the simpected urine 
in a test tube. If bile be present, the chloroform becomes turbid 
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■nd acqaim a yellowish hue. th» depUi of which depcods upon the 
amount of bile prcaent. 

What It Pchllng'a Bolution and for what tt it employed? 

Fehlinp H solution is an aqueous Bolution of cupric sulphate 
mixed with potassio-sodie tartrate solution. It is used as a te«t for 
sugar. See answer to preceding question. 

State the specific gravity of normal urine. 

Thv specific i;ra\-ity of horse urine ranges from 1020 to 1050, 
the avera^ being about 1035. 

What ia urea? Give iu chemical formula. 

Urea in an end-product of metabolinm. It is produced by the 
BKtabolism of the albuminous foods ingested and the albuminous 
■nbstancea in the bod^'. It is a white, cryKtalUzable subsuiuce and 
the chief sitrogenom constituent of urine. Formula, CON,H«. 

Describe Heller's test for the presence of heemoglobin in the urine. 

Add caustic soda solution to Mvac urine in a test tube nnd beat. 
The precipitated phosphates arc colored n-UdiiUi brown aud fall lo a 
thick cloud to the bottom of the tube. 
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Define (a) anatomy, (b) phytiological utatomy. (c) pathological 
anatomy. 

(a) Anatomy ig the hciodcc vhieh treats of the structure of 
organized bodies, hence may be applied to both the animal and 
vegetable kiugdoms. 

(b) Physiol oftical anatomy rcfeni to a Btiidy of organa with 
respect to their normal functions. 

(e) Pathological anatomy refers to a study of diseasftd tieauaa. 

Obtboloot 
Give the propertiea and describe the development of the growth of bone. 

Bone is compotwd of one-third animal matter and two-third» 
mineral matter, principally phosphat^-s and carbonates of lime. 

Externally, bones are cwered by a very vascular and nervous, 
fibrous membrane, except over the articular surfaces and insertion 
of tendons and ligaments. Bone proper consists of lamelle, trav- 
ersed by " Haversian canals." Tlie^e canals are very minute and 
are part of the vaacular Ryslem. The medulla, or marrow, is a 
pnlpy, fatty substance which fills the interior and the areolae of the 
sponpy tissue of bone:^ Bloodvcswls and ner\*cs enter by way of 
the nutrient canal. Flat bones (found in the head) do not have a 
medullary cavity. 

Bones are developed from cartila^s and fibrous' tisHue. The 
bones of the face and cranium arc the only ones formed from the 
latter. Cartilace, undentoing calcification and being ramified vrith 
blood-vessels which carry the osteoblasts (bonc-prodncing cells), 
eventually becomes hard dense bone. Fibrous tissue is transformed 
very much the same except that the blood-vesaels and other directing 
lines do not arrange themselves in parallel as in the long bones 
and, as a result, the medullary canal is absent, it being replaeed 
by irregular, communicating cavities, called medullary spaces. 

What is compact and cancellated osseous tissue? 

See an^twer to pre<?eding quejition. The external shell of bone 
consistD of a dense compact substance, while within is a spongy snb- 
atance (cancellate<l bone). The compact portion covers the bone 
and in long bones is thick near the middle of the shaft but very 
thin toward the extremities. The cancellated (meaning lattioe- 

' tTnknK othrrwiM vtsud all i]U«ntioiii nbtc to tbe hone. 
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like structure) part mskes up tb« bulk of the short bonca and tiio 
extremities of the long ones. 

How many bones are there in the skeleton ol the bone? 

The number is mibjeot to slight variation in different skeletons. 
CoDsidenng the sacrum as a Ringle bone, the os hyoidea as one aud 
16 as the avor&ge number of coccygeal vortcbne, there are 191 
bones in tbe horae'R skeleton. 

Name the bones of the cranium. 

The cranial boD«s are : ocdpital, sphenoid, ethmoid, interparietal, 
parietal, frontal and temporal. The first three are single, the other 
f oar occur in pairs. 

Nanw the bones of the head. 

Bnidcs those of itic crnnium, above mentioned, tht^ro are the 
following pairs: superior masillary, premsxillary, piilatinc, ptery- 
goid, malar, lachrymal, naaui. superior and inferior turbinated, and 
thrM dngle bones — vomer, mandible and hyotd. 

Describe the frontal hone of the ox. 

A very largo, fiat bone, occupying nearly one-half the anterior 
surface of the head and forming the front part of the root of the 
cranium and part of the face. QuBdrllatersl iu shape, it presents 
an exi«rual and iuterruil fac« and four borders. The external face, 
slightl}' convex, is extended laterally by the prooesses which form 
the orbital arches and rest on the malar bone. Its middle region is 
covered by the skin and constitutes the base of the forehead. In 
the upper third, the snpru-orbitat foramen opens into a vasculo- 
nervous groove which aaoends toward the bu^ of the horus, and 
descends to near the lower bonier of the bone. The internal face 
is eoncave and divided into two unequal parts by a transverse ridge. 
The superior, the more extensii'c, is covered with digital imprea- 
raons and belongs to the cranial cavity. The inferior part, articu- 
lating in the median line with the ethmoid, shows, between the 
external and internal plates of the bone, the frontal sinuses, two 
spaces which form part of tbo roof of the nasal ca\-itios. Projecting 
from each side of the superior border are the osseous conical cores 
which support the bonus (absent in hornloe breeds). These projec- 
tions are long and curved, very rugged, perforated by foramina and 
grooved by small Tssoular channels. The inferior border is deeply 
ootched in its middle to receive the nasal bonea. Laterally, the 
bone articulates with the sphenoid, parietal, lachrymal and malnr. 
The orbital foramen, iu the ox. belongs entirely to ibe frontal boue. 
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Name Uu six principal anatomical difFerences between the head of the 

horse and the ox. 
The sbuU of the ox is shorter and wider than that of the horse. 
Thfi crsniam is quadrangular and larger externally. The parietal 
bones do not occupy the (interior aspect of the head and henc« do 
not enter into the formation of the roof of the cranium. The frontal 
bonm occupy nearly one-half the anterior length of the skull and 
all of the roof of the cranium. They have conical emincnoes which 
support tbe boms. The frontal ainusea are prolonged into the horn 
coree. The prcmoxillary bone does not contain any alvooli 

Describe the superior maxillary bone. 

This bone-, tlii> moet extensive in the upper jaw, is situated on 
the side of tbe face ; it is bordered above by the frontal, palatine, 
malar and lachrymal bones, below by the premaxillary, in front 
by the nasal, behind and within by that of the opposite side. It is 
elongated vertically and is irregularly triangular. 

The external face shows a convex surface ending below in the 
BupermaxillBry spine ; the infra-orbital foramen. The internal face 
showa a Sat surface which forms the outer wall of the nasal fossa ; 
the maxillary sinus, the palatine canal; a ridge for tbe attachment 
of the inferior turbinated ; the inferior opening of the lachr>*mal 
canal. 

The external border Is very thick and hollowed into six large 
quadrilateral cavities, alveoli, which hold the molar teeth. Above 
the last alveolus is the alveolar tuberosity, and, below the first, the 
iuterdental space. 

The superior extremity ia large and rounded and shows: a large 
cavity, the maxillary sinus ; the infra-orbital canal ; and tbe palatine 
eooal. 

The inferior extremity preaenta a cavity which formii the alveolus 
of the tusk, and unites with a similar space in the premaxillary bone. 

Describe the inferior maxilla. 

Tbe inferior maxillary ia a very large bone, tituated behind tha 
upper jaw, and is composed of two ^-mmctricul branches, joined at 
their lower extremities to form the intermaxillary qiaoe. It oonsista 
of two extremities, an inferior and superior, two faces, external and 
istomal, and two borders, a superior and inferior. 

The inferior extremity shows the body of the bone which is 
fonoed by tbe tmion of the two lateral halves. The inferior face 
is smooth and convex, and shows the inferior opening of the man- 
dibular canal — ^the mental foramen ; on a level with this foramen. 
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the bone maritediy contracts to form the neck. The Buperior face 
is smooth and concave ; it supports the free extremity of the tongue. 
Tbo circumference ia convex anteriorly and contains nix Bockcts for 
the incisors, and behind these — in the male only — on either side is 
aD additional socket for the tnsks. The apaoe between the lateral 
iaciaors and tuska It c&lled the bars, or inferior interdental space. 

The superior extremity shows the condyloid process which 
articuUtoi with tbo glenoid cavitj' of the temporal bone ; the neck, 
A eoDStriction below the condyle ; the coronoid process, in front of 
the condyle and separated from it by the mandibular notch, is flat- 
tened on ita tudes and receives the terminal insertion of the tem- 
poralis moscle. 

The externa! face is smooth and rounded in its inferior two- 
thirds and roughened above for the insertiun of the maseter muscle. 
The internal face presents in its upper one-third the superior 
orifice of the mandibular canal which runs down under the molar 
teeth, betweea the two plates of the bone, to the mental foramen ; 
in its inferior two-thirds the iuternal face is smooth. Near the 
alveolar border and rmrninp parallel therewith is the myloid ridge. 
At the junctioa of the two sides ta a roug^ncd excavation — the 
genial sarfaee. 

The Bupcrior, or atveobr border, shows a straight or inferior 
portion which is hollowed by six alveoU to receive the inferior molar 
teeth, and a curved or superior portion for muscular insertion. 
The inferior border shows a sharp, straight portion and a more 
rounded portion above. The union of these two portions forms the 
angle of the jaw. 

Name the bones of the fore limbs of the horse and state how the/ 
differ from those of the ox. 

In the horse: Scapula, humerus, radius, ulna, scaphoid (radial 
carpal), lunar {intermediate carpal), cuneiform (ulnar carpal), 
pisiform (accessory carpal), trapcaoid (second carpal), magnum 
(third carpal), unciform (fourth carpal), principal metacarpna, 
two rudimentary nctacarpi, firsts second and third phalanges (suf- 
fraginis, corons and pedis), two proximal aesamoids and one distal 
sesamoid (navicuUre). 

In the ox: Scapula, humeru.?, radius, ulna, six cari>al bones (the 
oB magnum and trapezoid are fused together), two metacarpi (one 
principal and one rudimentary, situated outwardly), four digits — 
two with three phalanges and three Hfsamoids (as in the sin^cle dijrit 
of the horse), and two rudimentary ones, composed of two small 
bones. 
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Deitcribe the scapula and name the bone with whkh it aniculatefl. 

The £c4ipula is a dut, Iriangular-sbapcd bone which is applied 
against the Anterior snd outer pUQ« of tbe tlwr&x in an oblique 
direction downward and forward. 

It baa two fftc«s, external aod internal ; three angles, anterior 
or cervical, posterior or dorsal, and inferior or hanieral. and three 
borders, anterior, posterior, and superior. 

Tbc external surface is divided by a Diiirfccd er«tit. tl>c scapular 
spine, which runs parallel to the long axis of the bone, into two 
unaqual depressed surfaces, the supra- and inf roapiDoae fioean. The 
internal face is eoncave, forming the fiubseapular foasa, and ia 
roughened for muscular insertion. 

The anterior or wrvitisl anple is comparatively thin, the (xwterior ; 
or dorsal is thick. The infprior or humeral is separated from the 
r«st of tltc bone by a sli(;ht cun;«trietion, the nock of the soapala. 
It presents a glenoid cavity, a round, shallow depression, which , 
receives the head of the humerus, and in front, a ooracoid prooeas, ; 
with a ba.<w and a siminiit which curves inwardly. 

The supprior border ia sharp and thin, while the posterior is 
thick and slightly- concave, tiud the »iupcrior ia irrcir<>'''r and is 
prolonged by a thin cartilage, the cartilage of prolongation (scapular 
eartilsge). 

The acapula articulates with the humenu. 

Describe the humerus of the horse. 

The humerus is a lotig hone extending from the shoulder to the 
elbow. It conalits of a shaft with four surfaces and two estrcmitiL's, 
a proximal nnd a distal. The lateral surface is spirally curved, 
forming the miwculo-spiral frroove and is separated from tbc auterior 
surface by the deltoid tuberosity. The medial Hurfaoe is nearly 
straight and shows near its middle the teres tuberosity. The an- 
terior surface is nearly flat, smooth above and roughened below, 
while the posterior is smooth and rounded from side to side. 

The proximal extremity consialji of a head, a neek, two tuberost- 
tiea and the intertuberal (bicipital) groove. The head present* a 
circular convex surface which articulates with the glenoid cavity of 
the scapula. The distal extremity presents an oblique articulating 
surface made up of two cond.^'Ies separated by a ridtcc. The medial 
condyle is traversed antero-posteriorly by a irroove which extenda 
backward above the articnlar surface in a deep fossa {olMranon 
fossa) and forward in a similar manner in the coroooid foasa. There 
remains to be noted behind and above the oondyles, two ridgee, the 
epicondyles. The medial epicondyle is more salient and the lateral 
one shows the condyloid crest. Both serve for muscular attachments. 
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Qtve the difference between the humenu of the ox and of the horse. 

tThe humerns of the hone (Je3cril)ed above) has a more marked 
muscalo-spiral groove and deltoid tuberosity than that of the ox. 
The lateral tuberositj' of the proximal extremity in th« ox is very 
large, extending an inch or more above the level of the head and 
eurvP3 over the intertuberal (bicipital) groove. The latter is 
divided into tvo portions by a median ridge. 
escribe the ulna. 

[The ulna ts an eloogattid, triangular-shaped bone which is applied 
against the posterior and upper three-fourths of the radius and 
■trails^ united with the same. It presents for study a middle por- 
tion and two extremities. 
The middle portion shom an external smooth, an internal oon- 
eave, and an anterior rough mirface vhivb unites with iho radius. 
In the middle third of the anterior sarfaoe is seen the ulnar groove 
which aids in forming the radio-ulnar arch. The posterior border is 
eoDcave and thick. 
On the superior extremity is an enormous process, the olecranon, 
which provides place for the attachment of the extensors of the fore- 
arm. It shows anteriorly an articular surface, the sigmoid (semi- 
Innar) notch, which terminates above in a bcuk. The inferior 
extremity terminates in a sharp point, and sometimes by a small 
knob, the capitellum, whieh sometimes extends to the inferior 
extremitj' of the radius. 
The ulna articulates with the humerus and radius. 

Name the bones of the carpus. 

Soapboid (radial carpal), lunar (intermediate carpal), ennel- 
form (tUnar carpal), piriform (accessory carpal), trapezoid (sec- 
ond carpal), magnuin (tliird carpal), and unciform (fourth carpal). 
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Describe the pedal bone. 

The pedal bone, os pedis, third phalanx or coffin bone as it is 
Tariously known, supports the hoof and anterior limb. It is a short 
bone, somewhat pyramidal in shape, and is divided into three faces, 
three borders, and two lateral anglcii. 

The anterior face is perforated by vascular openings and shows 
laterally the preplantar fissure (dorsal groove), a horizontal groove 
between the basilar and rttroasal procp^ws; between this lissure and 
the inferior border of the bone is a roughened projecting surface, 
the patilobc eminence. The superior face shows two articular sur- 
face*, glenoid cavities, which are divided by a median ridge. The 
inferior (or solar) face is somewhat concave and divided into two 
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regions by the somiUitiar crest; just behind this crest and on either 
fiidc the pluitar fiKsuTL's (rolur groove) which opes into a cavity in 
tbe interior, the Kmilimar canal, may be seen. 

The superior border ia convex forward and shows the pyramidal 
eminence. The inferior border is convex and perforated by from 
five to ten lai^ foramina. The posterior border ia alightly concave 
and shown a diartbro<]ial facet for the na^'iciiLar bone. 

The lateral anglc-s are two projections which are directed bu^- 
ward. They ahow a superior, tbe basilar, and an inferior, the retros- 
sal, process. 

What bones enter into the formation of the foot? 

Seven carpals, three metacarpals, three phalanges and three 
aesamoida, before mentioned. 

Describe the first two cervical vertebrse. 

The first or atlas has uo head but instead two deep concave 
facets which articulate with tbe occipital ; posteriorly, is an artieular 
surface for tlic odontoid process (dens) of the axis; the tnuwrene 
processes are larite, flatb^ned and incline forward and downward; 
there is no spinous process, but a roughened surface instead. At the 
base of each transverse process are two foramina which traverse it 
from below upward. 

The second or axis is tlie longest of all the cervical vertebne. 
It terminates anteriorly in a conical process, the odontoid <dens) 
which is convex, smooth below and concave above to articulate with 
tbe atlas. The spinous process is very prominent and elongated 
antcro-postcriorly. The transverse proceascs arc only slightly 
developed. 

Describe the common characteristics of vertebrae. 

Each vertebra has a body, and an arch enclosing the spinal canal 
The superior face of the body form.! the tower boundary of the 
spinal canaL The anterior extremity of the body is convex and the 
posterior is concave. The arch projects upward from the body and 
is compofied of pedicles,. laminie, transverse, spinous and articular 
processes. The articular processes, four in number, arc distributed 
two anteriorly and two posteriorly. The anterior pair look upward, 
the posterior look downward. 

What are true vertebrae? Give the number in the horse, ox and dog. 
True vertebne are those constituting the cervical, dorsal and lum- 
bar regions of the spinal column. There are 30 in the horse, 26 in 
the ox, and 27 in the dog. 
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)e«CTib« tb« sternum of the horte and compare it with Uic sternum of 

the ox and dog. 

The sternum is the osteocartiU^ous body which forms the 
inferior boiiiiilary of the thoracic cavity. It shovn on cither side 
articulations for the first eight ribs; anteriorly, it shows a carti* 
Uginous mass, flattt'ocd on each side and curred upward, the cervical 
prolongation, cariniform cartilage, or prejitemnm ; posteriorly it ia 
flattened above and below to form the xiphoid or ensiform curtilage. 
It is flattened, laterally, in its anterior two-third», and from above 
downward in its posterior one-third. 

The sternum never undergoes complete oiwiScation. It is de- 
veloped, in the horse, from mx single nuclei which never coalesce 
to form a single piece. 

In the ox, the sternum is made up of aervn parts; tbey are 
mnoh more compact than those in the horse, and are tmited to each 
other, with the exception of the first. There is no cervical pro- 
lon^tion and the xiphoid cartilage ia feebly developed. 

In the sternum of the dog, eight component parts are noted. 
They are hollowed in their middle part and thick at their ends. 
They are ne^-er ossified to each other. 
Describe the sacrum. 

The Bacnim is formed by the eonaoHdation of five vertebrse which 
are closely fused. It articuliitee, anteriorly, with the lost lumbar 
vertebra, posteriorly, with the first coccygeal bone, and, laterally, 
with the oe innominuta. 

The bone is triangular in shape with a base anteriorly, articulat- 
ing with the last lumbar vertebra through its body, articular and 
transverse processes; posteriorly, the apeic articulates with the 
coccyx ; and laterally, the first segment shows a sort of transvene 
prooesR which has an auricular facet to furnish articulation with 
the OS innominata. The inferior surface is smooth and show.<* four 
intervertebral foramina, and the superior surfHce sliows in its mid- 
dle the spinous proeessea which together eonKtitiite the sacral spine. 
On each side of the sacral spine is a groove which is pierced between 
eaeh segment by the supcrsacral foramtita. 

Name the bones of the pelvis. 

The oa innominatum (os eoxie), made up of the itium, pubis and 
isehium, and the sacrum. 
^escribe the cotyloid cavity. 

The cotyloid cavity fncctabuUim) is a deep excavation which is 
formed in the middle of the oti innominata at the junction of the 
tUam, pubis and iachium. It is circnmscribed by a narrow rim which 
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I 18 iiotched OR the ioner side to communicate with th« sabpubie notch. 

The deeper portion is roughened for ligamentous iusertion. The 
earity receives the articulating head of the femur. 

Dncribc the pelvis. State the difference between the pelvis of the 

horse and that of the ox. 

! The pelvis is a bouy eanty in the posterior part of the body, 

I which prolongs tlic abdominal cavity bctweica ths MKnim and the 

I coccygeal vcrtebroe. It ti formed above by the saerum. laterally 

by the lUa, but mostly by the sacrosciatlo ligament, and below by 

I the ischia and pubest. The inlet is bounded by the sacrum, pubca 

and ilia and has four diameters, vertical, horizontal and two 

I oblique; the outlet, through which pass the r«elum and genital 

I organs, in bounded by the sacnin]. ischia and aaoroseiatic ligament. 

and has two diameters, vertical and horiiranlu). 
I In the OS. the os innominatttm is nearly horiKontal, the tranavorM 

diameter is relatively leas extensive, and the ilium is more oblique. 
Name the bones of the hind limb. 

The OS innominatum or coxa (composed of ilium, pubiji and 
I lEchium), femur, patella, tibia, fibula, the tarsus (composed of six 
bones, viz., astragulus (tibial tarsal), calcancum (fibular tarsal), 
cuneiform magnum (third tartsul), cuneiform medium (central tar- 
sal), cuneiform parvum (first and second tarsal, fused together), 
[ and cuboid (fourth tarsal) ; one principal and two rudimentary 
I metatarsi, two proximal sesamoids, three phalanges (suffroginis, 

coroiue and pedis), and one distal sesamoid (naviealare). 

Give the number of ribs, sternal and asternal, in the horse, the ok and 

the dog respectively. 
F Sternal : horse, 6 ; ox, 8 ; dog, 9. 

Asternal: horse, 10; ox, S; dog, 4. 

Define trochanter, condyle, trochlea, foramen, simts, taberouty, spinoui 

process, glenoid cavity. 
[ Trochanter is a large, bony eminence on the superior extremity 

I of the femur, below the neck. 

I A condj'le is an articular eminence on the extremity of a bone 

which represents an ovoid segment cut parallel to its larger axis 
(9.g., the condyle* of the femur). 

A trochlea is a pulley-like articular surface on the extremitiei 
of bones, as seen on the os astragulus or tibial-tarsal bone. 
I A foramen it an opening into or aurrounded by bone, thioivb 

f which blood-vcHsels and neri-es pass. 

) A iinas is a recess, cavity or hollow space surrounded by bone, 

Coimd chiefly within the cranitup. 



UTOMT 

A tuberosity is a largo, round, aod sHpbtly dotsched aon* 
articular emtnenfie on a bone (the great tiibcroaity of tbe bumenui). 

A spinous prooeES ia a. bony projection on tbe dorsal face of a 
Tertebra. 

A Rlenoid eavily is an ovat, sballow, diarthrodial cavity id a 
bone (tbe glenoid cavity of tbe scapula). 

A&nutoiXNjr 

Name tbe difTerent classes of articulations and give an example of each 
class. 
Synarthrwscs. e.g., the occipitotemporal articulation. 
Amphiarthroswi, e.g., the intervertebral arUculations, 
Diartbroeea, e.g., tbo coxofcmoral articulation. 

Define (a) synarthrosis, (b) amphiarthrosis, (c) diarthrosis. 

SjT) arthrosis is au iiumovable articulation as seen in the bones 
of the sknlL 

Ampbiarthroais la a joint wiUi limited movement, beingr inter- 
nediate between a synarthrosis and a diarthrosisi e.g., the aacro-iliac 
joint 

Diarthrotts is a freely movable joint, as tlie atlo-axoid. 

What structures may enter into tbe construction of the following 
different kinds of joints: (a) synarthrodia!, (b) amphi- 
arthrodial, and (c) diarthrodial? 

(a) Bone, fibrous tix&uc aud periosteum. 

(b) Bone, fibrocartilaRe, lijanients. 
<e) Bone, cartilage, ligaraeuta. syno\-ial capaule and nynovia. 

ribc tbe atlo-axoid articulation. 

This tH an example of a diarthrodial joint. It is made up of the 
odontoid (dens) and articular processes of the axis and the corre- 
spotxlinf* deprf'ssions on the atJa.s. 

Ligamcnifi : Odontoid, from the odontoid to the interior arch of 
tbe atlas ; tbe superior atlo-axoid, between the spines ; tbe inferior 
atlo-axoid bnlow the bodies: X\w capsular ligaments (two) between 
the articulnr proeesscs ; synovial membrane. 

Action : Lateral rotation. 

Describe the articulating surfaces of the axis. 

Anteriorly, is a conical process, termed the odontoid (dens), 
which lit flattened above and bdow, convex and smooth on its inferior 
surface to fit the correspondlnR surface on the atlas. The anterior 
articulating proce?«fs (prezygopophyaes) are carried to t!;p hiLie and 
to each side of the odontoid in ttte shape of two undulating facets 
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and art confounded with the gliding surface of tlio latter, 
tfiriorly, is a wide and deep cnvity to roecive the bead of the succeed' 
ing vertebra ; above and on each side of this cavity are the posterior 
articulating proccsscB (poKt'Kygopoph.rsei;) inclined downward. 

Describe the Joints that, back of the dentata. connect the vertebrae. 

Ligamc'Dts: 1. The common superior vertebral ligament which 
lies above the bodies of the vcrtebne and is attached to them from 
the axi-s to the Racrum. 

2. The common inferior vertebral ligament which lies below the 
bodies and is attached to them from the sixth or c^th dorsal to 
the sacmm. 

3. An intcrartienlar fibrocartilagc which is found between the 
bodies of the vertebrae. 

4. A capsular ligament, between the articular proccMes. 

5. An intertraosverae, between the transverse processes. 

6. An interlamellar, between the laminie. 

7. An intcrspiaous, between the spinous proccsMs. 

8. A stipriwpinoiu, between the summits of the spinons prooeases. 
The ligamontnm nuchie extends from the first dorsal to the 

occfpttt. Tn the sacral and eoce.vRenl regions the articulations are 
more or less fnsed and rudimentary. 

The rihrocartilsge in the lumbosaeral articulation is very thick 
and the transverse processes of the last lumbar articulates with the 
external angles of the sacmm. The fifth and sixth lumbar also 
articulate between their transverse processes. f 

The movements of the spina! column are those of flexion, exten- 
sion and lateral. These movements arc ()uite free in the cervical 
re^on but restricted elsewhere. 

Describe the ligamentum nuchae, particularly as to its origin, distribu- 
tion and function. 
The ligamentum nuchs> is composed of two portions, vii., a 
funicular portion, from the first dorsal spinous process to the sum- 
mit of the head, and a lamellar portion which extends between the 
spinous processes of the second dorsal and the last six cervical 
vertcbne. 

Panction : It acts as a stay and support to the head and main- 
tauns the head and nc«k in n natural position during repose. 

What forms and kinds of costochondral and costostemal joints in the 
horse and the ox hinder or favor free breathing in the 
recumbent position? 
The eOBtochoudral In the horse are sjnartbrodiol and hinder, but 
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in the ox tbey are true ginglymoid diarthrosBs and bence ffivor free 
brcAthin^. The cDStosti^rnal in Iwtli the horse and the ox are 
diarthrodial, but bare a gliding moTement onl;, bcnce tbey hinder 
free breathing in tbe roouiabent positioii. 

Describe the shoulder-joiot. 

The Kcapulohiimeral artieulation ia an enarthrodial, or ball-and- 
socket joint, which is formed by the head of the humerus and the 
glenoid cavity of the scapula. 

Ligaments: A rudimentary glenoid ligament whieh deepens tbe 
eBTit7; a capsular ligament, extending from the margintt of tlic 
cavity to the neck of the humerus; two supporting fasciculi from 
the coracoid proeesa to the bead of tbe humerus. 

Tbe muscles in reUtion to tbe joint arc : enpraspinatna, infra- 
spinatus, teres minor, subscapularts, biceps and triceps. 

Action: Abduction, adduction, flexion, extension, rotation and 
circomduetion. 

{ame and de8crit>e the ligaments of the elbow-joint. 

An anterior from tbe humerus above the articular surface to 
tbe anterior part of tbe radius. 

An external lateral, from the cari^ outside of the humerus to 
the external portion of tbe radius. 

An internal lateral, from the inner tnberod^ of the inferiot 
eitremity of the humerus to tbe radial tuberoaity &im1 to interos- 
seous fibres. 

Describe tbe radiocarpal articulation. 

^The radiocarpal articulation is an imperfect gingljinoid which 
ia made up of the lower articular surface of the radius and the four 
nppcr carpal bones. 
Three ligammts : an internal from the radius to the foartb bone, 
a superficial external from tlic radius to tlto supercarpal bone, and 
a deep external from the radius to the second bone and interosBeoas 
ligament. 

Name the structures composing the carpus. 

1. The articulations uniting tbe carpal bonea of tbe first row to 
«adi other. 

2. Tbe analogous articulations of the second row. 

3. The radiocarpal articulation. 

4. The artienlation of the two rows with each other. 

5. The carpometacarpal articulation. 
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Describe the ligaments of the knee-joint 

Besides thocte mentioned above in describing the radiocarpal jcnat 
are three anterior and three interosseous io front of and between 
the first row of carpal bones ; two anterior and two intcroaseous in 
front of and between the second row : an external posterior, from the 
first bone of tbo upper to the second bone of the lower row; an 
internal posterior, from the internal bone of the upper row to the 
second and third of the lower rov ; an external, from the aupercarpal 
bone to the firxt bone of the second row and bead of the external 
metacarpal. 

Between the lower row and the metacarpal bones are two an- 
terior, one betwen the seeond bone and the principal metacarpal, 
the other from the first to the external metacarpal ; two interoflaeous 
from the articulation between the metaearpi to tbe interoasaons 
litCamenta of the second row. 

Common carpal ligaments arc : 

1. Anterior, from tlic radius to tJic principal metacarpus. 

2. Posterior, from the posterior part of the radial surface to ths 
earpuA and the principal metacarpus. 

3. External lateral, from the outer side of the radius to the 
first hones of the upper and lower rows and tbe outer metacarp)al 
bone. 

4. Interna) lateral, from the inner side of the radina to the prio- 
ctpol and inner metaearpi, as well as to the capsular ligament 

Name the bones and ligaments of the fetlock joint. 

Bones: Metacarpus, first phalanx, and two aeeamoids. 
Ligaments: Intert^esamoid, between the two sesamoids; lateral 
sesamoid, between tbe sides of the sesamoid and tbe upper extremity 
of the first phalanx; inferior sesamoid, of three fasoiculi from tbe 
posterior surface of the first phalanx to the sesamoid bones; external 
and internal lateral, from the metacarpus to the sides of the 
first phalanx ; an anterior, between the anterior surfaces of both 
bones ; a posterior, or suspensory ligament of the fetlock, from the 
first and second bone of the inferior carpjil row and posterior face 
of the principal metacarpus to the top of the sesamoids, when it 
divides into two fasciculi which pass forward and are inserted into 
the anterior extensor of tbe phalaoges (common digital cxtenaor) . 

What is the function of the suspensory ligament? 

Itactsasamainslayorbrae^ to the foot, and nasfaita ta pwtwtnting 
jar from concussion when the fore limbs are bronglit to tbe ground 
in locomotion. 



Describe the first tnterphaUngeal articulation. 

I This is an imperfect gingl^-mus, between the oa BufFragiois and 

06 coroluc Ligaments : two lateral ligaments between tbe sides of 
tbe bones: one posterior ligament, or glenoidal flbroc&rtilage 
attached to tbe first and second phalanges by six bands, inereaaea 
the articular surface below and forms a sheath for the passage of 
the perforans tendon (deep digital flexor). 
Mo\'ements : Flexion, extcniijon and some lateral motion. 

Describe and discuss the functions of the lateral cartilage*. 

I The lateral cartilages, two in number, are composed of fibrous 
and cartilaginous tissue, and are the shape of an oblique parallelo- 
gram. They are prolonged behind the third phalanx and ar« 
attached in front to the anterior lateral ligament, behind, to the 
busilnr and rctrossal processes and plantar ousliioii. They arc thin 
above with a notch posteriorly for vessels; thick below, concave 
internally, with vascular foramina, and convex externally, with 
foramina for vessels. 
In association with the plantar cushion thoy act as cushions io 
pnventins jar and allowing for expansion when the foot is brought 
in eoDtact with the ground. 

f""-cribe tbe hip-joint. 
The ooxofemorsl artleulalion is an cnarthrodlal, or baU-aod- 
aodcct, joint between tbe acetabulum of the oa coxc and the bead 
of the femur. 
Ligaments : Capsular, extending from the margins of the acctahu- 
Inm to the neck of the femur; a transverse, converting the notch into 
a foramen ; a cotyloid which deepens the eavity ; a coxofcmorat 
(ligamentum teres or round ligament), from the bottom of the 
eotj'loid cavity to the depression in the head of the femur; a 
pubiofemoral (accessory ligament), from the inferior face of tht 
pelvis to the cotyloid cavity ; a ^-novial membrane which is very 
extensive. 
Moscles in relation to the joint are, anteriorly, the gracilis and 
rectus fcmoris; posteriorly, the gemellus, internal obturator and 
pectineuR ; inferiorly, tbe external obturator ; and superiorly, glutens 
profundus. 

State the difference between the hip-jotnt of the horse and that ol 
tbe ox. 

See answer to preceding question. 

The pnbiofcmoral (aceesHOry) ligament is absent in the ox, 
which permits of greater freedom to movements of abduction. 
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DeKribe the femorotibial articulation. 

A diarthrodial type of joist, between the femur, tibia and 
patella. 

Ligaments: An anterior, made of tbree strong faseieoli from 
tbe patella to the anterior surface of the tibia; the aotepatellar 
aponeurosis, which h on expansion of the fascia lata, binds the 
patella to the femur by two lateral f^Bciculi ; an externa) lateral, 
from the external condyle to the head of the 6bula; an internal lat- 
eral, from the inner condyle to the inner tibial tuberosity ; n poe- 
terior, from tbe posterior face of the femur to the tibia ; two crucial, 
or interoHSOotis, from the intercondyloid noteh to th« tibial spine, 
crossing in the centre, forming an X; two interartinilar fibroeart- 
ilagcs (menisci), attached to the tibial spine and by fasciculi to the 
femur and tibia; a sfynovial membrane in two portions, one uador 
tbe pateQa and the other under the lateral ligaments. 

Action : Flexion, exten&iou and rotatioo. 

Describe the hock-joUrt. 

The hocls-joint ia made up of a number of articulations, namely : 
1. Tbe tibio-tarsal articulation. 2, The iolertarsal articulations. 
8. The tarso-metatnrsal articulation. 

The first is a gingl}'mu8 formed by the trochlea of tbe tibial tar> 
■al (afitragnlus) bone and the distal end of the tibia. The other 
two are arthrodia that perform only a slight gliding movement. 

Ligamenbi : A joint capsule extending from the tibia to the meta- 
tarsal surfaces is also attached to the surfaces of the tarsal bonea 
which it covers. Its dorsal part (anterior ligamcat) Is very thin 
and proximally covers tbe tibio tarsal synovial sac, distention of 
which is called " bog-spavin." Its plantar portion (posterior and 
tanto-metatarsal ligaments) is very thick and cartilaginous in part. 

The lateral ligament is of two parts, a long and a short. Tbe 
long extends from the tibia to the fibular (oa calcis) and fourth 
(etiboid) tarsal bones. The sliort lateral Ugamect Is deeper; it 
extends from the tibia to tbe fibular and tibial (astragalus) tarsal 
bono*. 

The medial ligament is of two parts, a long and a short. The 
long part extends from the tibia to the tibial tarsal, the large and 
medial small metatarsal bones and the surface of tbe lower tarsal 
bones. The short part lies beneath tbe long. It extends from tbe 
anterior part of the medial malleolus to tlie tibial and fibular 
tarsal bones. 

The plantar (calcaneo-mcta tarsal) ligament extends from the 
fibular and fourth tarsal bones to the lateral metatarsal. 
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The dorsal, a broad liRainent from the tibial tarsal bone extends 
to the central and third tarsal and tbe large aiid small metatarual 
bones. 

There are a number of small interooeous liftamonts connecting 
adjacent bones of tbe tarsus and metatarsus but not of sufficient 
importance to deserve detailed deBcription. 

The movements of tbe boclc are flexion and extension. 

"Name the various articulations of the tarsal joint 

1. Tibiotarsal. 2. Intvrtarsul. 3. TarsometataraaL 

Describe the calcaneo-cuboid Uganient 

Also known as the plantar or calcaaeo-metatarsal ligament. A 
strong fibrous brace which unites the posterior border of the calcia 
(fibular-tarsal) to the cuboidc^ (fourth tarsal) and to the bead 
of the lateral metatarsal bone. It blends, outwardly, with the long 
lateral ligament, and inwardly, with the posterior tarso-metatarsal 
band. Struiiui of this ligament give rise to " curb." 

What is a tendon? A bursa? A synovial bursa? 

A tendon is a band of dense white fibrous tissue by means of 
which a muscle is attached. In aomc cases they are very long and 
80 transmit movements of muscles to distant parts. 

The term bursa is applied to the innumerable small cavities 
filled with u serous fluid which are found at points whore muscles 
atkd skin glide over prominences of the skeleton. 

A sjmorial bursa is a similar cavity containing a viscid ootorleas 
or slightly yellow fluid somewhat resembling oil called synovia. 
These bume are found where unusual pressure between a tendon or 
muscle and some underlying part occurs and in joints. Tbe terms 
bursa and synovial bursa are used intercbangeabljr. 



Htoloot 
« aponeuroses. 

Aponeuroses are flattened bands of white fibrous tissue whidi 
envelop, in common, all the muscles of one or several adjoining 
regions, and by one extremity am attached to the bones. They 
maintain the muscles in their position and sustain them during 
tbtir contraction. 

Describe the masseter muscle. 

A short, wide and very thick mitflcle. Irregularly quadrilateral, 
applied against the external • face of the mandible. Origin: the 
zygomatic proceea of the temporal bone. Insertion: the outer sor- 
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tsoc of tbc rnmus of the jan. Action-, elevator of the j&w. Nervie: 
inferior maxillary branch of the fifth (mandibalar). 

Nunc the muscles that clow the jaw and ^ve th« attachments of each. 
MaBsetcr, see above. Tentporal, from the temporal foesa, tb< 
temporal fascia and the outer border of the orbit to the coroocrfd 
process and ramus of the inferior maxilla; pterygoid istemos (medi- 
alis) , from the palatbc crest and Kubsphenoidal process to the hollow 
on the inner face of tJie inferior maxilla; pteryiroid extemuB (later- 
alis), from the inferior face of the sphenoid and the pterygoid 
proecss to tbc neck of the condyle of the maodiblo. 

Name the muscles of the globe of the eye. 

Retractor oculi ; superior, inferior, externa) and internal recti ; 
superior oblicjue and inferior oblique. 



Describe the mastoidohumeralis muscle. 

ALso known as the brachiocephalicus and levator humeri. 

It extends from the nummit of the head to the inferior part of the 
arm. It consists of two portions, viz., an anterior portion which 
originate!! on the mastoid process and crest, and is inserted in tlie 
mnsculo-flpiral groove of the humcrns. below the deltoid imprint ; a 
posterior portion which originates on the transverse processe^i of the 
first four cervical vertebne and is inserted with the anterior portion. 
It carries tbc limb forward or inclines th« head to the aide. 

Name the muscle separating the carotid artery from the jugular vein. ' 
What is tbc function of this muscle? 
The omo-hyoideus (subscapulohyoideus) . It is a depressor of the 
hyoid bone and iU appendages. 

Name the muscles that aid in Bexing the shoulder-joint 

Teres major, tercM minor, ooraeo-bra<;hiiilis, lattssimus dorai 
and deltoideus. 

Name the muscles of the brachial region. 

Anterior ref^inn ; the bicep.1 brachii (flexor braehii) and braohi- 
alia (humcralis obliquus). 

Posterior re^on : the triceps (caput magnum, caput medium and 
caput parvum), and the anconeus. 

Name the muscles of the forearm. 

Four anteriorly, viz., ext«nsor carp! radialis (anterior extensor 
of the metacarpiLs) , extenaor carpi obliquus (oblique extensor of the 
metacarpus), common distal extensor (extensor pedis), and tbe 
lateral digital extensor (extensor sufTrainnis), 
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Five posteriorly: viz., alnaris lateralis (external flexor of the 
metttc&rpUK), flexor carpi ulnariii (obbque flexor of thu nctacarpus}, 
•aperfidal distal flexor (flexor pedis perforatus), deep digital 
fiexor (flexor pedis perforans)) and flexor oarpi radialia (internal 
flexor of the metacorpua). 

_pescribe the flexor pedis perforans. 

(Also known as the deep digital flexor.) 

Situated immediately behind the radius and is oompofled of three 
portions which unite at the carpus to continue to the inferior 
extremity of the digit by a long and powerful tendon. 

Origin : Medial epicondyle of the humemii, summit and posterior 
border of the olecranon, and posterior surface of the radius, by 
the three portions, respectively. Above the carpus, these three unite 
and pass throufch the carpal sheath and between the two terminal 
branches of the perforatus tendon to its IncertioQ, the acmilunar 
crc«t of the OS pedis. 

Name all the muscles that would be severed in amputating the fore 

*limb just above the knee. 
AU those of the forearm mentioned above. 

_Name the muscles that flex the carpus. Give their attachments. 

1. Ulnaris lateralis (external flexor of the metacarpus), from 
the lateral epicondyle of tlie humerus to the aoceasory and exter- 

'nal BWtaearpal booea. 

2. Flexor carpi uloaris (oblique flexor of the metacarpus), from 
the medial epicoudyle of tiu> humerus and (dccranon to the aceeoeory 
carpal. 

3. Flexor carpi radialis (intemal flexor of the metacarpus), 
from the medial epiooodyle of the humerus to the head of the internal 
metacarpal bone, 

4. Superficial digital flexor (flexor pedis perforatus) arisee on 
the summit of the medial epicondyle of the humerus and extends 
to the flrst and second phalanges, in oontrseting shortly, it flexes 
the carpus. 

5. Deep digital flexor (flexor pedis perforana), described above. 

Ive the origin, insertioa and action of the flexor brachlL 
Ako known OS biceps brachii. 
Origin : Tuber scapulae. 

loaertion: Superior and internal tuberosity of the radius, the 

capsular and intcrual lateral ligament and the fascist of the forearm. 

Action: Flexes the forearm. 
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Give the origin, insertion and action of the flexor metacarpi medius. 
This is the SHiQc aa the 6exor carpi alnaris given above. 

Name the muscles of the gluteal region, or croup. 
Three : Biiperficial, middle and deep gluteL 

Name the extensor muscles of the hind leg. 
Teiiiwr fascia latn extends the stifle. 
QIiiteuB medius extends the hip joint. 
Biceps feiDorts extends the limb as in propelling the body. 
Sen)it«Qtlinflstis extends the hip and hock joints. 
Semimembranosus extends the hip joint. 
Adductor extends the hip joint 
QuadratuH femorin extends the hip joint. 
Rectus ffmoris extends the stifle joint:. 
Vastiis lateralis extends the .stifle joint. 
Vastus medialis extends the stifle joint. 
Vastus intermeditis extends the stifle joint. 
Long digital extensor extends the digit. 
Lateral digital extensor extends the digit 
Gastrocnemius extends the hock. 
Soleus assists the gastrocnemius. 

Sci'cral of Uie above have other actions than that noted, aa, for 
instance, the long digital extensor flexes, the hock, sod the gaetroc- 
oemius flexes the stifle. 

Name the muscles attached to the upper third of the femur. 

Psoas minor, iliopsoas (psoas major and iliacus), superficial, 
middle and deep glutei, teneor fai^cta lata, vastus cxternus, vastus 
hitemn.'i, vastuA mediu-s, peetinens, adductor, quadratns femoris, 
obturator externus, internal obturator, and gemellus. 

Give the origin and the insertion of the vastus externus muscle. 

Also known as vastus latfTalis. 

Origin : Outer and anterior surfaces of the superior extremity of 
the femur. 

Insertion : Superior face and external aide of the patella and th« 
tendon of the rectus femoris. 

Oive the origin, insertion and action of the popliteus. 

Origin : Outside the external epieondylo of the femur. 
Insertion: Into the triangular surface on the posterior surface 
of the tibia in its superior parts. 

Action : Flexes the tibia and rotates it inward. 



ANATOMY 



I 



>escribe the origin, insertion and action of the gastrocnemius. 

Origin : The external bead from above and behiad titc external 
eondyle of the fomur : the internal head from the internal condyle. 

Initertion -. Into the posterior part of the tuber calcis after pass- 
ing into a bursa. 

Actiwi : Extends the foot on the tibia or flexes the stifle. 

Give the origin, insertion and action o( the sartorius. 

Origin : The iliac aponeurosis near the; tendon of the p«M>aa minor. 
iDsertioo : The medial pat^lar ligament and tubergeity of the 
tibia. 

Action : Adducts the I^ and flexes the hip. 

Name and give the attachments of the muscles that flex the tarsus. 

1. Flexor metatarsi: the tendinous portion (peroneus tertius) 
orightatcs from the front of the f(;mur between the trochlea and the 
external condyle and in inserted in front of the superior extremity 
of the principal metatarsus and to the third tarsal {cuboid bone) ; 
the muscular portion (tibialis anterior) originates from the tibia on 
the sides ol the groove through which the tendon passes, and is 
inserted in front of the superior extremity of the principal meta- 
tarsus and the second tarsal bone. 

2. Long digital extensor (anterior extensor of the phalanges) : 
originates in the digital fossa above the external condyle of the 
femur; and is inserted in the capsular ligament of the mctalurso- 
phalangeal articulation, the anterior surfaces of the first two pha- 
langes, and the pyramidal eminence of the os pedis. 

3. Lateral digital extensor or peroneus (lateral extensor of the 
phalanges) : originates along the external fcmorotibial ligament 
and the whole extent of the fibula, and terminates in the tendon of 
the anterior extensor. 

Oive the origin, courae, relations and termination of the lateral ex> 
tensor of the phalanges (peroneus). 

Origin and termination given above. 

The muscular portion extends in the direction of the tibia on the 
external side from the superior to its inferior extremity. The 
tendinous portion, sucoeeding the muscular portion, passes to the 
external side of the' tarsus tlirough the tibial sheath and passes for- 
ward to join the tendon of the anterior extensor (long digital 
extensor), near the middle of the metatarsal region. 

The muscular body is en^'eloped in a special containing ftptt- 
neurosis which separates it in front from the anterior extensor (loitg; 
digital extensor) and behind from the pcrforons (deep digital 
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I dexor). The t«adoii co%'ers the tibia and margins the extemil 

and ttuperficial liguoent of the tibiotarsal urUeuUtioiL , 

Nune the muBcks of the tail ~ 

Sis sacrococcygeal rouacles, viz., two snperior, two ioferior and 
I two lateral ; two iscbiococcygeal muscles. d 

Give the origin and insertion of the great oblique abdoniinal muscle. 

The grciit obli'jiK- alKlciiniuul miiselc (obliquiL^ ubdomiuis exter- 

Dus) originates along th« lateral siirfaces of the lartt fourteen ribs 

and the fascia over the external interooetal muscles : also the lumbo- 

dorsol fascia. 

Its insertion Is the Hnea alba and the prepnbic tendon, the taber 
[ eoziB and shaft of the ilium, and the medial femoral fascia. 

Describe the panniculus camosus muscle. 

An immcnKe wide muscle on the inner surface of the skin, oover-' 
1 ing the side-^ of the thorax snd abdomen. It ia irregularly triangu- 

lar, thin at its borders and thicker in its middle. 

Origin : Prom tho flant to the posterior border of the ulnar mass 
^^ of musclos and braoliiocephalicus. 

^fe Insertion : One layer to the anterior limb and one to tbe small 

^^ trochanter; aponourotio fibres attach it to the int«mal surface of 
^^ tbe skin and fascia of tbe superficial muscles. 
^m Action: In contmcting, tbe whole cutaneous integument is 

^^ shaken, thus preventing insects from alighting. 

Give the origin, insertion and action of the tongisstmus dorsL 

Origin : The lumbar border, external angle snd internal surface 
I of the ilium, and the spinous processes of all the lumbar, dorsal and 

last four cervical vcrtebne and the first three sacral spines. 

Insertion: The transverse proccBSC^ of the thoracic and lumbar 
TCrtebrse, the spinous and trau-werse processes of llie last four cer- 
vical vcrtebms and the outer surfaces of tbe fifteen or sixteen last 
' ribs. 

Action : Extends tbe vertebral column and pulls the ribs forward 
Id expiration. Flexes the spine laterally when acting singly. 

Give the origin, insertion and action of the tongus colli muscle. 

Origin: Posterior portion ariseji from the inferior face of the 
I bodies of the first six dorsal vortcbrte. The middle portion, from 

the transverse propesses of the last six een'ical vertebne. The an- 
terior portion, from the unterior three or four fasoiooU of tbe 
middle portion. 
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Insertion : The posterior portion la ituMrtcd oo tbu tubercle of 
tbe sixth CL^r\'ical vertebra. The middle {lortiou, od the ioferior 
ridge of the bodies of the first six cenical vertebne. The anterior 
portioD, on tbe inferior tubercle of the atJu. 

ActiOD : Flexes tlw oeek. 

Give the origin, insertion and action of the serratus magnus. 

(ALw called serratua thorada, a part'of thoracis veDtralts.) 
Origin : The extomul surface of the first eight ribs. 
Insertion : The anterior and posterior trian^lar 8urfac«s of tbe 
scapula and the subscapularis. 

Action : Supports ihe body as a girdlv, or deprossc« the scapula. 

Describe the diaphragm. What important structures pass through the 
diaphragm? 

The diapbrftgm is the muscular partition between the thoracio 
and abdominal catities. 

Originates by right and left pillars from the lumbar vertebrte 
and is confoiindnl with th<> inrerior common liK"ment of the spine; 
alao from the xiphoid appendage of the sternum, and tlie anterior 
extremities of tbe last twelve rib«. 

Inaeition: Phrenic centre, dividing into right and left leaflets. 

Tbe diaphragm is relati-d anteriorly with the plcuru and lungs; 
posteriorly, with the peritoneum, stomach, liver, colon and spleen. 

The aorta, tboracie duct, vetui cava and cesopbagus pass through 
the diaphragm. 

'How does the diaphragm of the ox difFcr from that of the horse? Of 
what surgical importance is this difference? 
The attachments of the mu»culnr portion are much farther dis- 
tant from the oartilagrinous circle than in tlie borsc. 

This arrangement permits puncture of the rumen through the 
last intercostal space, whereas a puncture at this point in the horse 
would enter the thoracic cavity. 

Name the muscles of respiration. 

Inspiratory: Estcrnul und internal intercoetsls, levatores coato- 
rniD, serretus anticus (serratus dorsalis anterior), scrratns mognua 
(aerratus thoracis), latissimns dorai and diaphragm. 

Expiratory: Internal intereostala, serratus posticus (serratoa 
dorsalis posterior), transveraus thoracis, obliiiuus ext«mu6 and in- 
temus (great and small oblique muscles of the abdomen), longissi- 
mtis dorsi and the retractor of the lost rib (retractor costs). 
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Describe the uig:uinal canal, suting the structures which it contains. 

A canal, two to two and one-half inches in length, on each side 
and in front of the pubic bone, running downward, bsckward and 
inward, comprised between Poupart's ligament of the great oblique 
(obliquus cxtcmus) muscle, posteriorly, and the small oblique 
(obliquus iutcnus) muscle ant«riorIy. Its inferior orifice (external 
or cntaneoas orifice, inguinal or external abdominal ring) is maeh 
larger than the superior (internal) ring. 

The spermatic cord and vCfls«U in the male, and the cxt«mal 
mammary vessels in the female pass through the inguinal canaL 

Describe Poupart's ligament 

The term "Poupart's ligament" is eometimea given to the in- 
guinal part of the aponeurosis of the obliquus abdominis eztemus 
between the two insertions of the same into the tuber coxc and the 
prepubic tendon. It forma the posterior wall of the '"g"*""' canaL 
(See answer to preceding question.) 

Describe the navicular stieath. 

The navicular sbeath is a fibrous membrane which ooven the oa 
naviculare (distal sesamoid) and the single ligament of the pedal 
articulation. It is rcfiected on the plantar aponeurosis of the deep 
digital flexor (flexor pedis tendon), in front of tlus ligament and 
ascends to the inferior sac o£ the sesamoid sheath, where it is reflected 
upon itself, thereby forming two culs-de-sac, one superior and one 
inferior. It is lined by a B>'novial membrane which aids the apo- 
I neurosis of the tendon in gliding over the navieulax bone. 

^" CiROULATOBY OltOANS 

State the position of the heart and show its relation to the right and 
left walls of the chest and to the sternum in the horse 

^^ and dog. 

^P In the horse, the heart occupies a position in the middle line of 

the cheat, corresponding to the third, fourth, fifth and sixth ribs, 
being enclosed in a sac and suspended from the spine by its aortto 
voBBeb. Its base is uppermost, ita apex nearly touches the atemum 
but does not rest on the ribs. The diaphragm lies just behind the 
apex. The heart is separated from the right wall of the chest by 
the right lobe of the lung. There is a triangular notch in the left 
long which exposes the left ventricle and allows it to make its 
impulse felt against the chest wall. 

^P In the dog, the heart occupies a more nearly median position, 

resting almost ^ntirfly on the upp<T face of the sternum and about 
equidistant from the right and left chest wall. 
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the right uid left heart, noting th« nze of the different cavi- 
tiea, the tliickness of the walls at different pointa, the nature, 
position and dependencies of the four sets of valves and 
the source and distribution of the vascular and nervous 
supply. 

Tbe heart is divided by a vertical Mptum ioto two parts, which 
are further divided into four by a transverse septum. The cavitiM 
above th« transverse septum arc called right and L'ft auricles, HkM 
below, the right and left reotricies, the two latter constitutiog the 
latf^ portion of the heart. 

Tbe right auricle : The walls are about one-fourth of an inch In 
thickness. It receives the anterior vena cava, posterior vena cava, 
vena azygos, and the large coronary veins. It opens, in its floor, into 
the right ventricle through the auriculoventricular opening. 

The right ventricle: Its walls are on an avera^ aix-tenths of ao 
inch thick. It has two openings, the auriculoventricular, and the 
ptilmonary opening into the pulmonary artery. 

The left auricle; Similar to the right. The walla are irregular 
in thickness, varying from one-third of an inch in some places to a 
verj' thin membranous wall in othcre. It receives the pulmonary 
veins and empties through the aurtculoventrieular opening in its 
flow into the left ventricle. 

The left ventricle : Its walls are on an avcragu one and one-fifth 
to one and five-eighths inches in thickneoa. Two openings, the 
auriculoventricular and aortic. 

The valves of the heart are made of fibrous eegments. The right 
auriculoventricular is composed of throe segments (tricuspid) 
attached by their free edges to the ventricular wall by tendinous 
cords, chordffi tendinie. The left auriculoventricular is composed 
of two ecgmeats (bicuspid) and is similarly attached. The pul- 
monary and aortic openings of the ventricles are closed by the semi- 
lunar valves made up of three segments which are also attached 
by tendinous cords. 

Tbe blood supply of the heart is by the two coronary art«riea, 
branches from the trunk of the aorta at the sigmoid valves. Each 
divides into two principal branches, one passing along the horizontal, 
the other in the vertical furrow of the hcurt~ The venous blood is 
retaraed to the right auricle by the coronary vein, 

The nerves of the heart, furnished by the cardiac plexus, come 
from the pneumogastric and sjnnpatbetic. 

lention all the arteries given off from the posterior aorta. 

Intercostals, phrenic, lumbar, middle sacral, broncho-tesophageal, 
eceliao axis, anterior mesenteric, posterior mesenteric, rea&l, sper- 
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matie, ■mall testioutar (aterine in females), extfimal and internal 
iliacB. 

fame the termitul bnadics of the anterior aorta. 
The two axillary nrt<'ricw. 

Name in regiilar order the important blood-vessela through which the 
blood moves in passing from the left ventricle to the right 
front foot 
Common aorta, anterior aorta, axillary, homeral (brachial), pos- 
terior radial (median), large metacarpal or common digital, and 
digital artertea. 

Describe the posterior radial artery and fcive Its branches. 
{AUo called median.) 

It arises from the humeral (brachial) artery near the infarior 
extremity of the humerns, poEses along the internal ligament of the 
elbow-joint, alon^ the iuncr side of the raditut to the inferior extrcm* 
ity of the same, vhere it divides into the common interosseous (lat- 
eral and medial volar), metacarpal and large metacarpal or common 
di^Ul, giving off branches in its course to the elbow and muscles 
of the forearm. 

Describe the digital arteries and their branches. 

The distal arteries originate just abovf the fetlock, from the 
terminal extremity of the common digital, and descend one to the 
right, the other to the left, along tJie margin of the flexor t«nd0D8 
to the basilar process of the pedal bone, where they bifurcate to form 
the plantar (dorsal art«r>- of the third phalanx) and prcplantar 
ODgual arteries. 

Several small branches are given off at the fetlock to the artion- 
latioD, sesamoid sheath and tendon.<s. Near the middle of the os 
gutfrafpnis, the perpendicular artery (artery of the first phalanx), 
with anterior ond posterior tranche*, encircles the limb, and by 
anastomosing both before and behind, supplies the neighboring tl»- 
aaei. Small broDches are given off to the plantar cushion and ooro- 
DSry circle. The preplantar ungual eaters foramina in the os pedis. 
The plantar ungual passes into the plantar fissure, plantar canal and 
semilunar stnus and unites with the opposite to form the semilau&r 
anastomosis. 

Give the origin and the distributioa of the brachial artety. 

The brachial, or axillary, arteries, two in number, ara the ter- 
minal branches of the anterior aorta. They give off the following 
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r bnoehvs: dorsal, superior cervical, vertebral, interiuU thoraeic, ex- 

f temal Uioracic, superior cervical, Ruprascapiilar and RubAcapulor; 

after giving aS these branched, the brachial urtcry is coutinued as 

the mcdiau or posterior radial artery. In addition to those named, 

' the right axillary gives off, near ita origin, the common trunk of 

Hk two carotid arteries. 

Name the branches of the external carotid arteiy. 

GloHOfacial (external raaxtltary, flubmaxillary, or faeial). max- 
iUomnseular (ntasaeteric), posterior auricular, superfiotal temporal 
mad internal maxillar>'. 

Sute the anatomic relations of the external carotid artery, 
k From ita origin to the h>'oid bone, it is related inwardly to the 

I guttural pouch and the glossopharyngeal and superior laryngeal 

oerret ; outwardly, to the outer belly of the digastric muscle and 
^ the hypoglossal nerve ; throughout the rest of its course, it is com- 

prised between tbc guttural pouch, the parotid gland, the great 
, eomu of the hyoid bone, and the inner side of the posterior border 

I of the inferior maxilla. 

Give the course and the temiination of the vertebral artery. 

It ariites from the axillary at the first intercostal space. It passes 

beneath the transverse process of the seventh and through the 

I f<)nu&ina of the upper six eer\'ical vcrtebrte, anastomosing with 

I the retrograde branch of the occipital and giving oS muscular and 

f spinal branches at each intervertebr&l apace. 

Give the blood supply of the larynx, 
k The laryngeal artery, which ariaea from the common carotid at a 

F short distance from its termination, just behind the larynx. 

Give the blood supply of the salivary glands. 
[ Small braoehcs from the external carotid supply the parotid and 

submaxillary glands. The sublingual is supplied by the sublingual 
artery. 

I><Kribe the small mesenteric artery In the hone and name its dis- 

1 tributlng brandies. 

I The posterior or small mesenteric artery arises at a right angle 

F &om the inferior face of the posterior aorta about five inches pos- 

I t«rior to the origin of the anterior mesenteric. It descends between 

I the two layers of the eolio mesentery and divides into two branches, 

I an anterior (A. edka sinistra) which subdivides into three or four 

1 brmnehea that form anastomotic arches with branches of the anterior 
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meseoteric artery. The posterior branch (&Qt«rior hcmorrboEdtl 
arter}-} supplies th« posterior colic misticntcry. the mesorectom, and 
terminatM aear the anus by aDsatomoftiag with the iDt«nial pudie 
artery. 

Trace the course of the blood from the left ventricle to the left 

foot, naming in regular order all the impcxrtant veuelsl 
tiirough which the blood passes. 
The common aorta, posterior aorta, external iliac, femoral, popli- 
teal, anterior tibial, common digital or great metatarsal, difcital, 
plantar and preplantar. A collateral stream from the popliteal 
pajss^s through the posterior tibial region and gives off an inter- 
osseous branch which uoitca with the common digital just above 
the fetlock. 

Describe the origin and distribution of the extemal iliac artery. 

Orig-inates in coromuti with the int«mal iliac from the posterior 
eotremity of the posterior aorta and gives off the small teeticnlar 
(ercmasterie or artery of the cord) in the male, or the middle uterine 
in the female, and the circumflex iliac; then it ia continued as the 
icmoral upon leaving the anterior border of the pubis. 

Describe the cceliac axis and name its branches. 
(Also called coeliac artery.) 

The coeliac axis is a short trunk which arises from the postcrie 
aorta immediately upon the entratiec of that >'es8el into the abdom* 
inal cavity. After a eourse of three-fourths inch, it separates into 
three large branches, the gastric, splenic and hepatic arteries. 

Describe the origin and the distribution of the internal iliac artery. 

The internal iliac artery ariHea from the posterior extremity of 
the posterior aorta, and terminates near the insertion of the small 
pBoas muHcle by dividing; into the obturator and iliofemoral arteries. 
It gives off the following branches : umbilical, internal pudic, ilio- ' 
lumbar, lateral sacral, gluteal and obturator. 

Give the course and the termination of the femoral artery. 

It arises at the anterior border of the pubis as a eontiniiation 
of the external iliac and descends to the superior extremity of the 
gastrocnemius, where it is continued as the popliteal. The following 
branches ar« given off: prepubic, femoria profunda, saperficisl 
fcmoris. small muscular, and sapbena. 

Give the blood supply of the stomach. 

Supplied by the gastric artery, a branch of the eoBliae. 
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I the blood supply of the ^leen. 

Siipplied by the splenic artery, a branch of tho cceUsc 

Give the blood supply of the utenia. 

Tbc uterine artery which arisM from the posterior aorta or from 
the external iliac near ita ori^j the utero-ovariau which ariaea 
from the posterior mesenteric. 

Give the functional and nutritive blood supply of the liver and lungs. 
Liyer : Punotional supply, the portal vein ; nutritive, the hepatic 
artery, a branch of the cceliiie. 

Lungs: Functional, pulmonary artery; notritive, bronchial 
artery which is given off from the posterior aorta near the first pair 
of int«rcoMtals. 

Give the blood supply of bone. 

The arteries of bones belong to three orders, via. : 
Those of the first order penetrate to the interior of the medullary 
eanal of long bones, by a particular orifice, the nutrient foramen. 
They soon divide into a network that lines the walls of the canal and 
enters the medulla. This network communicates with the arteries 
of the second order which go to the spongy tisue of the extremities 
of the long bones. The arteries of the tliird order aro brauches 
of the periostic network that enters the superficial Haversian canals. 
In the fiat and short bones, there are no arteries of the first order. 

Describe the systemic circulation. 

The blood enters the left auricle from the lungs through the 
pofaaoDsry vein, passes through the bicaipid valve into the left 
ventricle, through the semilunar valve into the common aorta, an- 
terior and posterior aorta, from whence it in di<<tribiited to all parts 
of the body, passing throogfa arteries, capillaries and into the veins 
back to the right auricle, through the anterior and posteriw vena 
eara. At the right aoride, the pulmonary drcnlstion begins. 

Describe tiie pulmonary circulation. 

The blood reaches the ri^bt auricle through the anterior aud pos- 
terior veoa cava and passes through the tricuspid valve into the right 
ventricle, thence through the semilunar valve into the pulmonary 
artery, through which it is carried to the lungs. In the lungs it goes 
through a fine network of capillaries and returns through the pul- 
monary vein to the left auricle, here to begin the systemic cireulatioa. 

>eicril>e the fetal circulation of the blood. 

The blood, after interchanging gases in the placenta, enters the 
ombilical vein and is carried to the liver. In the substanoe of the 
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' liver, it is mixed with the veoouB blood from the int<stiiiM ind 
posterior parts, through the medium of the ductos venomu, aod at 

I last arrives at the right auricle via tlio vena cava. Prom here it 

\ passea into the left aoriote through the foramea ovale, thenoe into 

I the left ventricle and aorta. The greater portion ia driven into the 

I vemels that mipplj the head, neck and fore limba, the remainder 

I passea backward in the posterior aorta. After the Quid has cireo- 

I lated In the anterior part of the body, it is rotnmed to the right 

I auricle by the anterior vena cava. I<Yom the right auricle, it passes 

I to the right ventricle, and from this carity it is pumped Into the 

I pulmonary artery, thence through the ductos arteriosus into the 

F posterior aorta, which carries it to the hinder parts of the body. 

I The veins of th« hind parts unite in forming the umbilical artery, 

I which conveys the blood to the placenta. The umbilical artery is 

[ practically a contiouation of the internal iliacs. (The ductus 

f TenosQR only exisbi in ruminants.) 

Describe the umbilical arteries of the foetus. 
I The umbilical arteries arise from the internal iUacs and pui 

L along the sides of the bladder. Escaping at the umbilicua, they 

I arrive at the terminal extremity of the amniotic portion of the 

[ cord, and, giving off some branches to the amnion, they are continued 

I to the e>:tri*mity of the allantnid portion, where they end in an 

expansion of placental ramifications. 

Trace the umbilical vein in the hors«. 

I Originating in the placenta by the eonflaenee of capillaries to 

I form one large trunk, the umbilical vein enters the abdomen of 

I fcetus with the other constituents of the umbilicU cord, passei' 

I fon,vard along the floor of the abdomen and enters the liver to join 
F the portal vein. 

How does the umbilical vein of the ox differ from that of the bonaf i 
In the ox the umbilical vein ia connected with the vena cava by 
I the ductus venomis in the liver, so that some of the blood from the 

I umbilical vein passes directly into, and some passes through th« 
^ oapillariea of the liver before reaching, the vena cava. 

Daacribe the ductus arteriosus and the foramen ovale in the fcetus. 
Give their uses and state what remnants of these can be 
I found in mature life. 

I The ductus arteriosus is a short vessel whieb connects the pol- 

I monary artery, near its origin, to the posterior aorta. In fetal life, 

F the lungs do not functionate, hence the blood is not carried to them 
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but takes this abort course to the aorta. Tbis duct r«maiiui, bat id 
DiAturo life is represented by s yellow elastic 6broua cord (the 

,JigameDtam arterioaum). 

Tbe foramen ovale is the opening between the rigbt and left 
aurieles, through which the blood passes in fetal life. It is pro- 

. Tided with a valve, the EuHlachian valve (^»tcDt in bone and pig), 
that stretches from the mouth of tbe pOHterior rena cava to tb« 
aanulua, or thiekcued border of the foramen. Tbe fonction of this 
valve is to direct the blood-etrcam into the left ntinolc, from whence 
it goes into the systemic circulation. lu mature life, tbe foramen 
ovale is represented by a depression of a tbin membrane, surrounded 
by tbe ring of Vienssena, or ansulus ovalis. Occasionally the open- 
ing persiats throughout adult life. 

(iscribe the anterior vena cava. 
A targe trunk extending from the entrance of the ebcart to the 
right auricle. It is formed by the union of the two axillary and 
the two jugular veins. It reocivcs in its course: tbe iutornal 
thoracic, vertebral, superior oervical and dorsal veins, and the 
great vena ezygos. 
ve the ori{|;in of the vena azygos and name its tributaries. 

tOrigiiintvs lit the first lumbar vertebra aitd extends forward to 
tbe sixth dorsal, where it terminates in the anterior vena cava. 
(Stunetimos found to empty directly into the right atrium.) Its 
tributaries ar<> th« sati>nite veins of the first lumbar and all of the 
aortie intercostal arteries, right and left 

Describe the pulmonary veins. 

ITbo palmon»ry veins, four to eight In number, arUo from the 
aubstanee of the lung, emerging immediately above tbe origin of tbe 
bronchi. They tcrminot« in the left auricle, which they enter by way 
of four to eight orifices, Tbey have no valves. Their function is to 
oarrj* the blood from the lungs, where it has been purified,. to tbe 
left auricle to begin the systemic circulation. 

Give tbe course and relations o( the jugular vein. 

Formed by tbe union of the superficial temporal and internal 

maxillary veins, bebiud the inferior maxilla. It paaaca downward 

f and backward, lodged at first in tbe substance of the parotid gland, 

Brward in the jugular furrow (the muscular interspace between 

be mastoidbumoralis and the stcmocephalicus). At tbe inferior 

ity of the neck, it unites wilb its mate to form tbe eanfiuent 

of Jlke ju^ulan. After leaving tbe parotid gland, the jugular ia 
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eovered ezteraallj b^ the cen-ical ponniculas. lowardlj and above, 
it is related to the sabscapulohyoidetis (omohyoideus) muscle, which 
■qMntt«« it from the carotid, but in its inferior p&rt it is in direct 

^^ relation with that vessel, the trachea and the ccBophogus. 

^B Branebes : maxillomnscular, posterior aaricular, occipital, gloaao- 
faeiat, thyroid, cephalic, parotidcan and many small muaeular veins. 

Describe the course and the function of the portal vein. 

It begins in the sublumbar re^oo, by the union of the anterior 
and posterior mesenteries and the splenic reins ; it is then directed 
forward, traversing the pancreatic ring, below the Tena cava, and 
is afterward lodged in the great fissure of the liver, where it ramifies 
hy forming the interlobular veins. It rceciTCS on its course tho 
I right gastro-omenlal and anterior gastric veins. Its function ia to 

carry the blood which comes from the intestinal wall&, charged with 
assimilable substances, that are absorbed by the veins of the villi, 
to the liver. 

Givs a general description of the !)rmphatics. 

The lymphatics are vessels with very thin and transparent walls, 

found all over the body, except in blood-vessels, nervous tissue, 

bone, muscles, eyeball, cartilage, tendons, the membranes of tho 

I ovum, placenta, umbilical cord, cuticle and hair. They posacsa 

DUtrient vessels, no nerves, have valves, and carry lymph or chyle 

into the vascular sj'stem. Like the veins, the lymphatics terminate 

in two principal trunks, resembling the vena cava ; and, like the 

I veins, have three tunics. The Ij-mphiitiL-s originate from capillaries 

j which form networks or terminal culs-de-sac. They terminate, as 

before stated, by emptying into the 'vascular ej'stem : the union of 

the blood with the Ij-mphatie system takes place at the origin of the 

anterior vena cava. 

Give the course and the termination of the thoracic duct. 

The thoracic duct receives all the lymphatics except those of the 
I right side of the head, neck and thorax and the right anterior 

limb. It originates beneath the vert<''l>ral eolumn, near the first 
I lumbar vertebra, where it ia marked by a very irregular dilatation 

(rcccptaculum chyli), passes forward through the pillars of the 
diaphragm to the sixth dorsal vertebra, where it passes to the left 
and empties, after a dilatation, into the anterior vena cava at the 
junction of the jugulars. 

State bow the thoracic duct of bovines difFers from that in the horsa 

The thoracic duct in bovines sometimes disports itself the same 

as in the horse, but usually it occurs double and often quadruple. 
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whereas in the horse it is a sicgle dnct It may be found to bifurcate 
near the heart and each brunch in turn breaking up into two 
branches. These maj again converge, and so it may empty into the 
anterior vena cava by one, two, three or four openings. 

cribe the lymphatic glands. 

The Ij-mphtttic glands are ovoid, spherical or discoid bodies of 
medium consiatenQ^, which intercept the course of Ij'mphatic vessels < 
at several point.s. Their number is considerable, and they are rarely 
single, but most frequently' are collected in groups along the blood- 
vesads. All the veesels of the l>'mphatic sj'-stcm arc provided with 
(Hie or more of these glands on their course. The branch of the 
TCSsol, entering the gland, is called the afferent, and that leaving, 
the efferent. The capsule of the gland sends fibrous strands into its 
substance, dividing it into very minute spaces (I^'mpb sinuaes) 
which arc filled with lymph corpuBclcs, The afferent vefflfia tshe' 
a tortuous course and. comoiunicating with the sinuses, become 
charged with lymph-cclls, 

L}-mph-glands are richly supplied with blood-vessels which pene- 
trate the glsnd through the capsule, or enter at the hilnm and 
break Dp into a fine■mcsh(^d capillary network, branches of which 
put through the iymph sinuses. 

The lymph-glands act as filters for the lymphatic system and are 
important as a soureu of leucocytes. 

In what part of the intestinal tract is lymphoid tissue found? 

»At certain places in the walls of the ileum there are oollectioos 
of solitary follicles, known as Pcyer's patches. 

Give the situation of the lymphatic glands of the thorax. 

1. Poetcrior mediastinal, a series of smalt granular maiaes on tba 
eoarsc of the cE&opbagus. 

2. The bronchial, in the angle of the bifurcation of the trachea. 

3. Two long strinfni of lobule-s whieh extend on the sides of the 
inferior face of the trachea, from the base of the heart to near the 
first rib. 

Eention the location of the following lymphatic glands: poaterior 
cervical, prescapular, posterior mediastinal, inguinal, popli- 
teal, precrural, iliac, axillary and bronchiaL 
Posterior cervical, situated on the aide of the terminal extrem- 
ity of the jugular, within the inferior border of the .icalenus muscle, j 
extends into tlie chest by pB.<isiiig beneath the axillary vessels and 
ascends to the inner face of the first rib. 
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Pnscapular, sitiutt«I on the aseendiDK branoli of the inferior 
cervical artery, beneath the internal face of the mastoidohtuneralis 
(brachioeephalicua} muscle and extends close to the attachment ol 
the sternocephalicus muscle. 

Posterior curdiastinal (nee preceding question). 

Inguinal, the deep ingiiiital situated beneath the crural aponeu- 
rosis and arch in the interstice b^'twecn the adductor moiselea o( the 
leg, alua^ with the iliac vcs»:Is. The superficial ingruinal are located 
in front of the inguinal ring at the Hide of the aheath on the track 
of the aubcuUineous ubdominal artery, 

Popliti'al, locative] behind tlic grejtt sciatic nerve and gastroo*: 
nemioB muscle, hetveen the biceps femoris and the semitendinoeaa 
nuKles, and near the fcmoropopUteal (posterior femoral) arterjr. 

Preoniral (prefemoral), located within the anterior border of the 
tensor fascia lata, on the course of the drcumfiex iliac srteiy. 

Biac, Kit1lBtl^d in the triangular apace between the two braneliM; 
of the cireumfiex iliac artery. 

Axillary, beneath the anterior limb, inside the arm ; one group 
is near the ulnar articntation, the other, behind the brachial vesNlSi 
near the common insertion of the teres major and latissimus 
mtisclesL 

Bronchial (see preceding question). 

State the approximate number of mesenteric !)mipb-glanda. 
About thirty in number. 

NnunOLOOT 
The nervous system is divided into two great part«, the ccrcbro- 
q>)nal and the sympathetic. The cercbroeptnal system consists of 
the brain, spinal cord, ganglia and nerves. The brain is the central 
portion of the nervous system and is situated in the cranial cavity ; 
the spinal cord is, in reality, a great extension of the brain through- 
out the length of the spinal eanal, from which emerge, at numerous 
points, branches, nerves, upon which are noted enlargcoicnts, called 
ganglia. The sympathetic system will be described in an.Twer to 
qaeation below. 




Name the membranes that cover Ae brmn and describe the outer one. 
From within outward, pia mater, arac>moid and dura mater. 
The dura mater is a strong, fibrous membrane, adherent to the 
bony walls. It gives off prolongation.i into the brain, forms de- 
pressiona for the venous sinuses and is prolonged on the nervea and 
spinal cord. 
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f tme the prinelpit parts of tbt brain. 

Cerebrum, cerebeltum, the isthmus, and medalls oblooffata. 

Pescribe the UUnd of ReU. 

The ulaod of Reil b a very small lobule of brain ic the fissure 
of Sylvius, found in man but not in the horse. 



Describe the optic thalatnL 

The optic thalami are two masses of gray matter, plae«d above 
the crura cerebri ; they arc separated by a deep ^oov«, and form 
the aides of the third ventricle. At their posterior border are found 
two projeotioDfl, the external and internal genicalate bodies. 

ribe the cerebellum. 

Thi; ('«r«bcllitm hi that part of the brain, situated behind and 
beneatli the cerebrum, above the isthmus asd separated from the 
cerebrum by a fold of th*? dura mater. 

It is globular in form and h divided by two flssares into three 
lobes, two lateral and a middle. The lateral lobes are convex and 
abow many convolutions or depressions. The middle lobe is dis- 
poaed in a vermicular manner, which gives rise to the names of the 
two divisions, anterior vermiform and superior vermiform processes. 

The stnieture is ^raj exteriutllj' and white iDternally with a 
tree-like arran^ment called the arbor vit<B. 

escribe the corpora quadrigemtna. 

These are four round eminences, placed in pairs, which lie abova 
the cerebral pedoncleit The two posterior, the smallest, arc also 
named the tubercula tettea, and the anterior pair, the ttibercvla 
Motw. Tbo nates arc gray and the testes arc white. 

Describe the spinal cord, using a diagram. 

The spinal cord is the portion of the nervous system which ia 
aoeloaed in the spinal canal from the occipital foramen to the upper 
third of the sacral canal. Its average weight in the borae ia 10^^ 
ouneea. It is slightly flattened above and below, and haa two enlai|^ 
menta in its course, one between the fifth cen'ical and second dorsal 
vertebne, the brachial bulb, the other, near the middle of the loins, 
the lumbar enlargement. 

The structure of the eord is, externally, white matter, intersaUy, 
gray. The gray matter ia arranged like two horns, the larger ends 
of which point down and out, but do not reach the surface, the 
■mailer look upward and outward, reaching the surface. The two 
boms are oonneoted by a transverse band (similar to the letter 
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"H"), called the commissure, which shows in its middle the oentrtl 
oaniil of the cord. 
H Tho cord is travcncd throughout its leoglh by two flsaureo, the 

superior of which ia narrower and »haUower than the inferior, which 
is only separated from tho gray commUsutv hy * white hand, tho 
while commisture. 

The white matter is divided on each side into throe columns. Tho 
superior column lies between tlic superior fi$sur« and the superior 
or sensory nerre root. The inferior, between the inferior fissure 
and the inferior or motor root. The lateral lies between the two. 
The cord is covered by membranes similar to the brain, viz., dura 
mater, arachnoid and pia mater. The pofiterior end of the cord 
is iDBrked by a narrow prolongation, tho jUtim termifuUe. 

Describe the spinal nerv«s. 

The spinal nerres emanate from the spinal cord and leave the 
vertebral canat hy the intervertebral foramina to proceed to the 
various organs. They procmd from the lateral aspects of the cord 
by two orders of roots: one motor, the other oensitive. These two 
roots unite into a very short tnink in passing through the inter- 
vertebral foramen and this mixed nerve divides almost immediately 
into two terminal branches. On the auperior root, before it« union 
with the inferior, a ganglion is found. Passing out with the in- 
ferior root of the spinal nerve, but indistingnishable from if. is a 
branch of nerve known a.s the wktte ram\a communicaru which 
leaves the main trunk after the mixed nerve has been formed, and 
runs to a distinct system known as tho sympathetio. 

How many pairs of spinal nerves are there in the horse? State the 

relative number in the cervical, dorsal, lumbar, sacral and 

coccygeal regions, respectively. 

There are 42 or 43 pairs of spinal nerves as follows: oervioal. 

6 pairs; thoracic, 17 pairs; lumbar, 6 pairs; sacral, 5 pairs; and 

coccygeal, 6 to 7 pairs. 

Name the cranial nerves. 

Olfactory, optic, motor oculi, trochlear (pathctieum), trigeminal 
(trifacial), abducens, facial, acoustic (auditory), gla-wopharyn- 
geal, pneumogastric (vagus), spinal accessory and hypoglossal. 

Describe the first pair of cranial nerves. m 

Tho olfactory nerves originate, superficially, in the olfactory 
lobe of the brain, de>eply. from the corpus §triatum and transverse 
fibres of the pons. Pass through the cribriform plate of the ethmoid 
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bone and are widely distributed over the nasal septum and ethmoidal 
cells in the upper third of the nasal fosoe. Puoetion ; preside over 
the sense of Hmetl. 

Give the origin and the distribution of the optic nerve. 

Oriftin : From the commissure and optic tracts which arise from 
the thalamos and corpora quadrigemiaa. 
Distribution : To the retina. 



Describe the third pair of cranial nerves, the oculonwtor. 

I Originates supcrfitiully from the crura near the interppdun- 

eular fissure, deeply, from thtt anterior border of the pons. ' Pa-iises 
through the smallest suprasplKnoidal foramen of the orbit. Dis- 
trilmtiNi to all the mnsoles of the eye except the rectos Ut«r8]is, tlie 
great oblique (ventral oblique) and part of the retractor ocuii, and 
by the ophthalmic ganglion to the iris. 
Uive the origin and the distribution of the fourth pair of cranial nerves. 
^B The trochlear ( pathcticum ) originut^t. in the band of Reil, behind 

^1 the corpora fjuadrigemina and, deeply, from the interior of the 
^H iathmos. It is distributed to the great oblique (dorsal oblique) 
^B muscle of the eye. 

^fcescribe the fifth pair of cranial nerves, the trifadal. 
^m This nerve originates by two roots, motor and sensory, in the 

^H pons varolii. On the sensory branch, in the region of the occipito- 
^H aphenotemporal hiatus, is a large ganglion, the Qasserian, which 
^H gives rise to the three branchnt of the nerve, viz., the superior 
^H maxillary, the inferior maxillary and the ophthalmic. The motor 
^^^_ root posses along, but outside of. the ganglion and unites witli the 
^^^H fibres of the inferior maxillary branch. So, although the fifth pair 
^^^H is called a mixed nerve, in reality only the inferior maxillary branch 
^^^B is composed of sensory and motor fibres. 

^K The branches emerge from the cranial cavity as follows: the 

^H first branch (ophthalmic) passes through the smallest of the large 
^H supraaphenoidal foramina to the orbit and is distributed to the skin 
^H of the forehead and eyelids, laehrymal gland and naaal foma. The 
^B aeennd, xuperinr maxillary, passes through the foramen rotitndnm 
^H to the orbit and along the infra-orbital canal, where it endi in small 
^1 branches to the face and upper lip. It sends branches to the eyeball, 
^^^K palate, nose and teeth of thi- upper jaw, The third, inferior mnxil- 
^^^V lary, passes throngh the foramen ovale to the temporomaxillary 
^H articulation and then passes downward to enter the inferior dental 
^^^^ canal ; it supplies the muscles of mastication and the teeth of the 
^^^H lower jaw. 
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On tlie course of the fifth pair of nerves, the following ganglia 
from the Kjniipaihf^tic M>'i«t«m ar« seen : tlie ophthalmic or etli&ry, th« 
8pbeiiopalatin(> or Meckel's, and the otic or Arnold's. 

Describe the sixth pair of cranial nervet. 

The abducens originates superficially from the medolla behind 
the pons and, deeply, from the inferior pyramid and lateral tract of 
the medulla. 

It teavea the cranial cavity with the ophthalmic branch of the 
fifth, and is diatributed to tlic rectns lateralis muHcIe of the eyo. 

Describe the seventh pair of cranial nerves, the faciaL 

Originates supcrliciuJly from the medulla behind the pons and, 
deeply, la the floor of the fourth ventricle. It escapes from the 
cranial cavity through the internal auditory meatus with the eighth 
pair, enl^^m the aqueduet of Fullupiiui, has t)ie geniculate ganglion 
developed on it and passu>s out through the stylomastoid foramen to 
the muscles of tiie face, ears, lips, nostrils and eyelids. 

Branch^: great pctroiwftl, to Mijckel 'a ganglion ; small petrossal, 
to otic ganglion ; tympanitic, to stapedius ; chorda tympani, to toQgnc 
and mouth; muscular, to occipitostyloid, digastric, stj'Iohyoid and 
cervit.-8l miisuW; auricular, to the ear and face. 

Describe the auditory nerve (eighth pair). 

(Also called acoustic.) 

Originates in the medulla, below the scventli pair. LeaTM tiu* 
cranial cavity with the seventh pair and is distributed to the intenul 
ear by two branches, the cochlear and the vestibular. 

Describe the ninth pair of cranial nerves, glossopharyngeal. 

Originates in the medulla and more deeply in the floor of the 
fourth ventricle. Leaves the cranial cavity by the posterior fora- 
men laeerum and is distributed to the bade part of the tongue, and 
pharynx. 

Branches: Tympanitic nerve to the tympanum; filaments com- 
muuicating with the Huperior cer\'ical ganglion; carotid and 
pharyngeal 

Give the origin and the distribution of the pneumogastric nerve. 

The pneumogastric, vagus or tenth pair, originates in the 
medulla and passes through the posterior lacerated foramen to be 
distributed to the oesophu^us, pharynx, lungs, bronchi, trachea, 
heart, stomach and intestines. Its principal branches are : 1, supe- 
rior laryngeal to the mucous membrane of the larynx and crico- 
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thyroid muscle ; 2, inferior (recurrent) larynxeal to all the mmclei 
of tlie Larynx i-xcept the cricotlo'roid ; i, broucbial tu the bronchi 
•nd lojDcs; 4, (esophageal to the oesopbagiu, Btomacb, Uvtr and soUr 
plezQB. 

Dt»crib« the spinal accessory nerve. 

The elcvcuth puir of eraniul ncrves, qiinal accessory, originate 
mltmg the whole cerrical region of the cord, and front the fourth 
ventricle. It enters the craniam throagh the for&men matriiu™ 
and escjipes throiigh the foramen laccnim to be diHtributcd to the 
muAcles of the neck and thorax. It givea off the following branches : 
to the cervical sympathetic. Ktcrnocpphulima, mastoid oh umirrulia 
(braehiocephalicivi) , cervical aud dorsal trapetiuiatucles and motor 
fibres to the vagaa. 

Describe the hypoglossal or twelfth pair of cranial nerves. 

Originates in the miNlnllu and Icav(>« the cranium through the 
condyloid foramen to be distributed to the mnaclea of the tongue and 
depressor muscles of the larynx. 

DescritM the fortnation of the brachial plexus. 

Fonnt-d from the inferior branchi^x of the nxth, seventh and 
eighth cervical and first and second thoracic spinal nerves. 

Give the nerve supply of the extensors of the forearm. 
Radial. 

What is the nerve supply of the flexors of the forearm? 
Median. 

Describe the median nerve. 

The mwlian nerve ariB« from thfl pnatprior part of the brachial 
plexua and a branch from the musculocutaneous. It parses down 
in front of the brachial artery, along the inner aide of the radios to 
the lower one-third of the same, where it bifurc-ates into the lateral 
branch and medial volar nerve (external and internal plantar). 

It gives rise to the following branches : To the flexors of the 
firearm and subcutaneous region of the forearm ; the medial and 
lateral volar (plontarx) which give off the anterior, middle and poo- 
terior digitals at the fetlock and supply the phalangeal region. 

Qive the origin and the distribution of the posterior digital nerve. 

See answer to preceding question. Originate!) from the medial 
and lateral volar (plantant) at the fetlock and is distributed to the 
podophyllous and osseous structures of the foot. 
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0< whst is the lumbotacral plexus formed? 

Last two Uimbar and lirst three sAcral spinal nerree. 

What nerve supplies the ((^lowing named muscles of the hind limb: 
gastrocnemius, flexor pedis perforans and flexor pedis per- 
foratus? 
BrancheH of the great BCtstio. 

Give the nerve supply of the salivary glands. 

Parotid : from the facial and iofetior maxillary nerves. 
Submaxillary : from the carotid plexus. 
Sublingual: from the liiii^ual and carotid plexus. 

Give the nerve supply of the larynx. 

Inferior and superior laryt^al from the pneumogostrtc 

Give the nerve supply of the spleen. 

Branches from the itolar plexus. 

Give the nerve supply of the stomach. 
Pneumogiuitnc and solar plexus. 

What is the nerve supply of the uterus? 

Branclien from the lunall meHenteric and pelvic plexuses. 

Describe briefly the sympathetic nervous system. 

This extensive gj-stem, eomposcd of nerves and ganglia, is de- 
rived from the spinal cord and brain. It consists of two long corda 
lying under the spinal column, from the head to the tail. From 
the great nutsber of ganglia along its eoarse, there arise very fine 
nerves which are distributed to the blood-veascls, viscera and glands. 
Tbo ^stem is divided into ceplialic, eervieal, dorsal, lumbar and 
sacral portions. 

Qanglia are distributed as follows: cephalic, thr«e on the fifth 
nerve (see above) ; cer\ical region, two, superior and inferior caro- 
tid; dorsal, seventeen below the vertebrocostal articulations (moat 
important is the solar plexus) ; lumbar, six on the psoas parvus 
muscle ; sacral, four boncatb the sacnim. 

The function of the sj-mpathctic system may be summarized 
thus: 1, supplies the blood-vessels witli constrictor and dilator 
fibres 1 2, supplies the viscera with motor and inhibitor}- fibres j 
S, aecclerator fibres to the heart; 4, dilator fibres for the pupil; 5, 
secretory fibres for sweat, salivary and nphaceoiis glands ; 6, motor 
fibres to the musck^s of the hair; 7, trophic fibres which exercise an 
eflFect ou the nutrition of a part. 
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Digestive OanAKB 

Name the organs o( preheiuion, deglutition and digestion. 
Prehension : lip«), tongoie and incisor teeth. 
Deglutition : bard palate, tnngue, pharynx and ixfiophsgaa. 
Digestion: salivao' glands, Ktomach, int«titines, livvr, pancreas 
and teeth. 

Give the permanent dental formula of (a) the horse, (b) the ox, (c) 
the dog. 

fa) ^ — ?^ — . TolaHa 
^ 3-» 1-1 8-3 8-a **■""■* 



(b) 



(Kl 0-0 3-3 »-4 
4-4 0-4 3^ 3^' 



Tou133l 



'" s !:; n w ^"-*^ 

Describe an incisor tooth. 

Pyramidal, flattened frxim before, backward, with a lungle fani;. 
Three HurfacfH, anterior, indented by a )«Ii|;ht longitudinal furrow, 
which In prnlongnd to the root ; a posterior face, rounded from nide 
to side and concave from above downward, and two borders, of which 
the internal is always thieker than the external ; last, a surface of 
friction, the table. 

Iq compoaition, there are three fundamental subHtanocs: the 
dentin envelops the pulp cavity, the enamel covers the dentin. The 
enamel i» doubled in the external dental cavity, lining it throughout, 
and when the nirface of frietion is in wear, a ring of enamel sur- 
rounds that surface and an internal rinj; of the same .surrounds the 
infundibuliim. The Gntt circle fomin what is called the encircling 
enamel ; the second, the central enamel. Over the enamel is a pro- 
tecting substance, the eementum or crusta petrosa, which disappears 
soon after the tooth bocomos in wear. 

Give the general arrangement of dentin, enamel and eementum from 
without, inward, in the following teeth: (a) incisor, (b) 
canine, (c) molar. 

(a) Cementum, enamel and dentin. 

(b) Cement, enamel and dentin. 

(c) External cement, external enamel, dentin, internal enamel 
and internal cement. 

State the difference between the incisors of the horse and those of 
the ox. 
(See description of horse's incisor above.) 
In the OS, the incisors arc eight in number, all in the lower jaw. 
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They are not fixed in the alvooli, as in the horse, but bare a certain 
degree of mobility. The root is more conical in shape, gtving the 
tooth a shovel-like appearanoo, the root beice the handle. On the 
middle of the internal fa«e, is a conical eminence, the base of which 
vrideoR and termiiuitoi near the free extremity of the tooth. Aa 
age and wear advance, the teeth seem to separate from one another, 
and in youth they only touch by their extremities. 

Describe the appearance of the IncUors of the horse at the a^ of (a) 

5 years, (b) lo years. 

(a) In th« lower jaw, the nippers are worn more or less com- 
pletely. The intermediates are on a level with the nippers and 
their posterior border is level with the sulerior. The corners arc 
lower than the intermediates. There Is a notch on the posterior 
whieh iH lower than the anterior border ; )iOinetitne<i this notch is very 
deep and extends down on the posterior face of the tooth- The cor- 
ners are f reah oitd well grown out. The dental arches fona a regular 
semicircle from above, downward, and from one side to the other. 

(b) In the lower jaw, the nippers are rounded. The central 
enamel is round and small and very near the posterior border. The 
intermediates arc nearly round, while the corners still remain oval. 
In profile, the arch of the upper and lower teeth from above, down- 
ward, becomes more angular. 

Give the dental formula of (a) a six-year-old mare, (b) a uvcn-year- 
old cow, (c) a one-year-old dog. 
At the ages stated, these animals would have all tbetr permaDeot 
teeth. 

3^ 

3-3' 

3^3 

3-3" 



'-g 



(0) 



t9 

0-0 
4-4 (M) 
8-^ 1-1 



3^ 

»-3 
»-3 
3-3 

»-3 



TolalaS. 



TtMaia. 



^. Total 42. 



What modifications are seen in the upper and lower molara of the 
horse, and how do these mocUficattons affect deca^? 

The inferior mulars are somewhat longer and much more flat- 
tened than the superior. Their enamel is but a single organ and is 
not divided iato internal and external parts as ia the superior 
molars. In the superior, the two central ringa of enamel completely 
enclose the infundibula. Thiii arrangement renders the upper molars 
slightly more suseeptible to decay because there is greater po«i- 
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P bility of tbc enamel beiag broken aD<l an opening for micro-organ- 

■ isms being produced, reaulting in caries. 

Deacribc the tongue ' 

■ Tbe tongue is a fleshy organ, elongated anteroposterior!)*, flat- 
I tencd on each uidr, and fixed to Df os hyoidcs and inferior maxilla 

■ b; the muHcleR forming the hash of ite Ktructiire, or by the membrane 
I covering it. It lies in the intcnnoxillary apaoe, extending from th« 
I back part of the moutfa to the ineisor teeth, and rifnXs on a kind of 
I wide Hling formed by the two mylobyoidean musclefi. The anterior 
I extremity of the tongue, the free portion, is (|utt« tree from the 
I middle of the interdental space to the tip; by itit inferior face, it is 
1 fixed to the body of the inferior maxilla by a fold of mucous mem- 
I brane, the f nenom lingn«. 

I The superior surface of the tongue is not smooth but is covered 

I with innumerable papillas, which, uoi-ordiug to their uhapc, are 

I termed filifonn, fungiform and calciform. 

I The blood supply to the tongue is by the lingual and sublingual 

I arteries and the nerve mipply by the lingual, ninth and twelfth pairs. 
I Function : concerned in prehension, mastication, deglutition and 

I taste. 

BName the three principal salivary glands and the duct or ducts of each. 

I Parotid, Steno's duct; submaxiltarj' (mandibular), Wharton's 

I duct (mandibular or submaxillary) ; sublingtuil, 15 or 20 ducti 

¥ (of Rivinus). 

hDeacribe the parotid gland of the horse and discuss its function. 

I The parotid gland is the largest of the salivary glandit. It is a 

■ paired organ and is situated between the posterior border of the 
I mandible and the wing of the atlas. It is triangular in shape, about 
I ten inches long and about one inch thick. It presents for study two 
I faces, two borders, a base and an apex. 

1 The cxtcntal face ts smooth, the internal, uneven, covering the 

I guttural pouo-b, hj-oid bone, external earotid artery, facial nerve, 

I pbar^'ngeal Ijnnph-glunds, several muscles and tendons. The ante- 

I nor border is attached to the mandible and masseter muscle. The 

I base is relate to the external maxillary vein. The apex is attached 

I to the baae of the ear. Its excretory canal (parotid duct, duet of 

B Steno or Stenon) leaves the gland near its inferior extremity and 

I empties into the buccal cavitj' opposite the third molar tooth. 
^H Function : secretion of saliva which aids in digestion of food by 

^^ softening, favoring mastJoation and deglutition and by a chemical 

L Action. 
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D««crib« the pharynx, giving particular attcndon to itfleonneetion witii 
the mouth, nose and ears. 
The pharynx is a membranous I'estibule commoa to the dii^esttve 
and uir puasages, sitnated behind the soft palate; attaelwd above 
to the base of the crantum and below to the laryngeal apparstiu. 

It conuBontcatea with the mouth through the isthmua of the 
fltuees, with the no«c through the posterior nares, and witli the 
middle par through the guttural poutih and Eustachian tube. 

Name and give tbe relative position of the various opening* cocn- 
municating with the pharynx. 
The pharynx has seven openings. The posterior nares (2) dor- 
sal; Eiuitacbiaa tubes (2) lateral, bobind tbe posterior narea and 
below the level of the ventral nasal meatus; the isthmus of the 
fauces is tbe oral openintr; the larj'ngeal opening iii ventrally situ- 
ated ; poHteriorly and above is the osophageal opening. 

Describe the oesophagus and give its relations. 

The cesophaguH ia an elongated, muncular cana! extending from 
the phar^'nx to the stomach. It is made up of superficial longi- 
tudinal and deep cireulnr muneular flbres and is lined internally 
by mucous membrane. At ita upper extremity it is comprised be- 
tween the guttural pouch and the posterior erieo^rj'tenoid muscle*. 
In the cervical region, superiorly, it lies between the trachea and the 
longus colli muscles, bordered on the aide by the carotid artery, the 
great sj-mpathetic, pneumogastric and inferior laryngeal nerresi 
inferiorly. it is related to the trachea, internally, the inferior Boa-^ 
lenus muscle and the jugular vein, externally. In its thorecie por- 
tion, it liea along the trachea, paa-ses above the left bronch^us, to the 
right of the thoracic aorta, against the internal face of the lungs. 
Passing through tbe diaphragm, it a lodged in a flsaure of the Uver 
and terminates in the cardiac opening of the stomach. 

Name the organs contained in the abdominal cavity. 

Stomach, large and Rmall intestines, liver, pancreas, sf^eeo, kid- 
neys, ovaries and uterus. 

Describe the stomach. 

The stomach is a muscular sac, situated in the diaphragmatie ' 
region between the o»K>phaguB and the duodenum, in which tbe 
principal acts of digestion take place. It baa a capacity of 3 to 3^ 
gallons and weifthit from 3 to 4 pounds. It is elongated, oftifin con- 
stricted in its middle, and prescnUi an anterior and a posterior face,, 
a great curvature below, to which tbe great omentum Is attache 
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' s kfewT (mrvatnn! above, to which the tesopba^tis and gafitroh^patie 
ligament arc uttuched. In the left rxtrcmily is on opcuiti)^ oon- 
tinuoiui with the ceoophsfnn. and the right extremity commimioAtcs 
with the dutxienmn through the pyloric orifioe. 

Extftrnall^-, the stamfu-h in covered with a serous ooat, the peri- 
toneum; int«rnally, it is lined with mucous membrane in which are 
innomerabln peptic and mucous glands. The middle ooat is mos- 
eolor, thi^ fibrm of which run in various dircctioiui. 

Blood supply: gastric, splenic, pyloric, CBBophagnal, right and 
left gastnhepiploic vessels. 

Nerves: pneumogiutric and solar (orctcliac) plexus, 

live the relative capacity of the gastric cavities and intestines in (a) 
the horse, (b) the ox, (c) the sheep, (d) the pig, (c) the dog. 

(a) Stomach small, intestines large. 

(b) Stomai^h large, intesUnps .small, 
(e) Stomach large, intestines small. 

(d) Stomach small, int(«tine« large. 

(e) Stomach small, intestines large. 

>eacribe the rumen of the ox. 

The nimni is a large reservoir which occupies nearly three- 
fourths of the abdominal cavity. It haa a capacity of 45 to 50 
gallonn. Elongated from before, behind it presents two surfaces, 
superior and inferior, an anterior end pO(it«rior exlrrmity and a 
ri^t and left border. 

By its miperior surface, it is in contact with the intestines and 
its opposite faee lies on the inferior abdoinitial wall. lis left border, 
supporting the spleen, extends to the highest part of the flank and 
sublnmbar region. The right border lies against the abomssum. 
Tlic itiilorior extremity lies close to the diaphragm and rec«ive8 the 
insertion of the (Esophagus. The posterior extremis occupies the 
, entraacc to the pelvic cavity. Int-eriorly, the rumen ia divided by 
. two aepta, muHcuIar pillars, into a right and left sac. 

The nuocn has three coAts : outer serous, middle muscular and 
innr-r miicnux. The miicnim coat baa innumerable papillm Kimilur 
to those on the tongue. Two openings, one into the ceaophagus, tlie 
other into the reticulum, are close together. 

P«acribe the internal surface of the reticulum of the ox. 

It is divideil by ridges of the raucous membrane into polyhednl 
cells which took like honeycomb. In the centres of the cells and 
tkeply situated are conical papiihe. 
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Nune some of the synonyms for the omuum &nd g^Ive the reuon For 

these names. 

Manyplus, munj'plies, many-iCAvra aiid pi>*ltcriam. 

So named because of the peculiar arrangement of ths amoonB 
membrane, which in dispoaed into 25 to 30 uit»|ualiy derelopecl 
leaves, arranged longitndinally, adherent to the preat curratore and 
free on the border turned toward the letter curvature. This 
arranffCDient gives the opened organ an appearance not unlike tbat 
of an open book. 

DC8crib« the amngenient of the raucous membrane in the first, second, 
third and fourth stomachs of the ox. 
See answers to throe preceding questions. The mucous mem- 
brane of the fourth stomach is practically the same as in the horse, 
q.v. 

Describe the alimentary canal ol the cow. 

It cotisisits of a mouth (tongue and teeth), pharynx, (Mophagtts, 
rumen, reticulum, omasum, abomasum, small intestines (duodenum 
and ileum), large intestines (ciecum, colon and rectum). The utom- 
ach constitutes the greatest bulk and difference from the alimentary 
eanal of the horse and it is described elsewhere in this voltune. 

Give the length of the intestines of (a) the horse, (b) the cow. (c) the 
dog. 
(a) 100 feet; (b) 160 feet; (c) 14 feet. 

Describe the small intestine and name its divisions. 

The small intestine, a lube 75 feet in length, begins at the pj-loric 
orifice of the stomach, turns transversely to the left, forms numerous 
folds, being suspended in the mcMntery (a fold of the peritoneum), 
and terminates in the necum in the right hj'pochondriae region. The 
diameter of the tube is variable in different portions and in all por- 
tions depends upon the contraction of the muscular tunic, but 
averages 1 to 1^4 inches. 

Three coats : outer serous, middle muscular, and inner mueoiu. 
Blood supply by the great mesenteric and osliac axis. Nerves from 
tlw totar (or coeliae) plexus. 

Divisions : duodenum, jejunum and ileum. 

Describe the double (fixed) colon. 

The double colon begins at the cecum, passes forward, then 
bends backward and to the left, forming the suprasternal curvature, 
lying above the sternum, then backward and turning again to form 
the pelvic flexure, then rnns forward to the diaphragm, forming 
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^tiw dUpbngmfttie fleiure, then passes back with the first portion 
>to tcnninftte in the small (floutiug) colon. 

TlmMighout its length, it is traversed by from 1 to 4 lon^tudinal. 

luaeaUr bauds which huld the trans^-eme folds in posilion. It is 

ap of three coatx : outer serous, middle muscular and ioner 

tnaoous. Length, 10-13 feet. Capacity, 18 galtona. Blood supply, 

two colic arteries. Nerves, sympathetic-. 

It is th« difference between the caecum of the horse and that of 
the ox? 
^b In the horse, tJii'ro are four longitudinal muscular bands which 

^B are abaeut in the ox, hcnoo in the latter tlkc bul^iiigs hc«u in the 
^M hone do not appear. 

■>e8crtbe the ileocaecal valve and give its function. 
^K It in formed by the projection of the ileum into the CMeou ud 

^^^ia composed of a circular mucous fold, strengthened externally by 
^^^P muscular fibres. Situated on the inferior face of the cecum. 
^^^ Function; by acting as a sort of check-valve, probably aids the 
^r onward movements of the intestinal contents. 

^What is the capacity of the caecum? 
^ft Seven and one-half gallons. 

Describe the liver. 

The livrr is a glandular v)ts«ui$, situated in the abdominal cavity 
to the right of tlK« diaphragnialiu region. Its average weight is 
eleven pounds. Flattened before and behind and indented at its 
borders, the organ is divided into three principal loboR and presents 
two surfaces and a border for study. 

The Anterior fooe, applied aKainat the diaphragm, is channelled 
[fay a deep fl»ure for the posterior cava. The posterior surface also 

\ ■ Bvare for the passage of the portal vein and vessels. In the 
[ nperior border is a notch for the cesophagus. Several smaller As* 
cures are obsen'ed. one dividing the right and left lobos and small 
onea dividing the middle lobe into lobules. 

The four lobes are : left (tlie largest), right, spigelian or caudate, 
uid middle. 

The liver is held in place by five ligamenta, vit. : 

1. Anterior or coronary, from the fissure for the cava fco the 
phrenic centre. 

2. One from the left lobe to the sides of the oaophageal orifice. 

3. One from the right lobe to the siiblumbar wall. 

4. Broad or suspensory, from the middle lobe to the inferior 
kabdomioal wall and lower part of the diaphragm. 
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5. Round, a fetAl remnAtit, from the middle lobe to the ombitiotuL 
The exceroal serous coat <»ver8 the true capsule (GlisBon's) whiob 
1b of fibroiu tiMue. 

Hepatic ducts, arifnnfittnir witbln the Hv«r puvnehyma, unite 
to form the ductus choledochus, or great bile duct, which empties 
into the duodenum. 

Blood supply : fanetional, portal vein ; nutritive, hepatic artery. 

Kerve supply: sympathetic, vsgus and phrenic 

Name the lobes of the liver. 

Three principal lobes are right, left and middle. The right lobe 
has a small secondary lobe attached to it, the lobus SpigeUi, or 
esudatc lobe. 

Compare the liver of the horse and ox. 

The liver of the ox is less extensive hut thicker than that of the 
horse. Its 1d>ps are Ichi cjisily distinguished. There ia a gall- 
bladder conneeted with the excretory duct 

Describe and give the relations of the pancreas. 

This organ, sometimes called the abdominal salivary gland, be- 
cause of its resemblance to the salivary glands in structure, is 
situated in the sublumbar region, across the aorta and post cava, in 
frrat of the kidnej-s and behind the liver and stomach. Its weight 
Is seventeen ounces. In form, it is elongated, triangular and curved 
nn itself. It has two surfaces, superior and inferior, two borders, 
antet'ior and posterior, and two extremities, a right or head and 
a left or tail. The posterior border is notched for the portal vein 
to pass through. 

Two ducts, duct of Wimung (or pancreatic duct), the principal, 
runs along the anterior border from the left to the right side and 
opens into the duodenum in common with the bile duct; an accessory 
duct opens alone after receiving severs! branches. 

Blood supply : hepatic and great mesenteric. 

Nerve supply : solar (or celiac) plexus. 

State the diiference in the relation of the biliary and pancreatic ducts 
in (a) the horse, (b) the ox. (c) the sheep, (d) the go«t» 
and (e) the pig. 

(a) Open in common into the duodenum. 

(b) Two separate openings into the duodonnm. 
(e) Open in common into the duodenum. 

(d) Open in common into the doodeaom. 

(e) Two Bvparate openings into the duodcQuin. 
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the peritoneum and give ita relation. 

Ttu> peritoneom is a eerouit membrane eompoaed of a pArictal 
and n visceral layer which together form a closed sac, so arranged 
that the orfcaiLs (Contained in the abdominal cavity are enveloped by, 
but arc L'Xtcnial tu, it 

In its various folds and duplicatiire«, it forma ligaments, meaiM)- 
teries and omenta as follows : falcifonn ligament from tbe umbiUcua 
to the middle lobe of tbo liver ; the common ligament of tbe liver 
which mirrouoda the posterior vena cava ; the cardiac ligament that 
envelopa the termination of the oeaophacas; tbe gastrohepatic liga- 
ment or omontum attaches the stomach to the posterior fissure of ihe 
liver and separatea at the leaser curvature of the stomach to envelop 
some, joining again st its greater oarvature. This fold is 
the ffreat onuntHtn and uImo tlii; gastrocolic omcntimi, because 
by its posterior border it is extended around tbe termination of the 
large colon. A reflection from the stomach to tbe spleen is called 
the gastrosplenic omenttun. Behind the ntomaeh, tlierc is a small 
opening in tbo great omentum, which communicates with tbe peri* 
tODcal cavity, called the foramen of Winslow. Poxtcriorly. the 
great omentum is continued as tbe m&ientery proper, being reflected 
over the smalt and large intestines, forming their mc»onteries, the 
ligaments of the bladder, broad ligamentt of tbe ittcru», and then 
trom the rectum and front of tbe bladder is reflected to the superior 
and inferior abdominal wall, forming the parietal layers. The in- 
ferior parietal layer continues forward, descends into the serotum 
through the inguinal canal to envelop the testicles, and is continued 
forward to form tbe suspeiwoiy ligament of the liver. Tbe superior 
parietal layer passes beneath the kidney, forms tbe mesenteries and 
is contiuued to the diaphragm. 

Respibatobt OsQAim 
Name the Onuses of the head. 

I The sinuses of the head are arrangwl in pairs, five on each side 

as follows ; the frontal, supermaxillary, sphenoidal, ethmoidal and 
inferior maxillary. 

Compare the frontal sinus of the ox with that of the horse as regards 
position, structure and size. 
Jo the ox, the frontal sinuses are prolonged into the horn cores 
and into the parietal and occipital bones. They envelop tbe anterior 
and superior part of thi* craniinn and form a double wall to this 
eavity. They are, therefore, much larger and sihuted more supe- 
riorly than in the horse. Id tbe horae, the sinus communicates with 
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the snpcrior tnasillary sinus 1»- & vast opcotnfr tn the thin bonj- 
partitioti, but in th« ox, uo such eommunicatJOD rxisls. 

Describe the larynx. 

The larynx is it eartiliginotiK box, situated in the inttrmAiUlary 
spjtce between the two corona of the os hyoicles and fixed to these 
appendapes by odo of Jta conxtitticnt pieces, the thyroid cartilage. 
Its anterior opening U «t the bottom of the pharynx, its posterior 
is continuous vtMi the trachea. 

In struL-ture, it k coniprisetl of five csrtitigM, vie, three siiigle, 
cricoid. thjToid and epiglottis, and one pair, the arytenoids. The 
muscles which cither move the whole organ or its cartilages upon 
one another are: three extriimic. the itemotkf/roidfus, Ay9|Ay< 
roideus and the kijo-epinlottideus; fire intrinsic, cricothyroid, pot- 
lerior crlco-arylmoidfiis, loteral crtc^-arytfnoid, tht/ro-arytenoid 
and ort/tcnoidf us. All of thejw muscles are pairs, except the hjro- 
epiglottitleuB and arytenoidcus, 

Intemally, the larynx i.s lined with muoniis membrane and is 
marked on eaeb side by the elafitic stnicture known as Ibe vocal 
cords. 
^_ Blood supply : laryngeal arteries. 

^B Nerve supply: superior (or anterior) and inferior (recurrent) 

Iar}*ngeal. 

FuiM^tion ; an air passage and organ of pbonatiotL 

Name the cartilages of the larynx, 

See answer to preceding question. 

Describe the guttural pouches and give their function. 

Two in number, one on vaeh Bide, the guttural pouches are don- 
ated cavities, eommunicatinir with the pharynx and lying on its 
sides. In reality, a dilatation of the Eustachian tube, these two 
pouches lie affain.>«t each other in the median plane ; externally, they 
are related to the carotid artery and parotid gland. Before and 
behind, they extend from the anterior part of the phnrj-nx to the 
inferior face of the atlas. CapaHiy, about three-quarters of a pint. 
Function: probably connected with hearing^ and phonation in some 
way. Of tile domestic animals, they are found only in the equidc 

Describe the trachea and give its relations. 

The trachea is a long, flexible, elastic, cylindrical tabe, composed 
of a series of about fifty tnoomplete cartilagiaous rings that succeed 
the cricoid cartilaije of the lar>-nx and temiinate above the base of 
the heart by bifurcating into the two bronchi. The ringi ate united 
by fibrous tissue. 
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H Rftlations : In its cervicml portion, surrounded by musclea of thh 

^^ refpOQ — stcrnohjoitl uid stemothj'roid, iu frout; Uie steruomaxil- 

^B laris musclra «re aituaUd in front in the inferior part but on the 

^V aidra near thpir termination; the subiicapuloh^'oideii are placed 

^ft aborts and in the middli? of the lateral parts; thv sc-alcni are below 

H and at the aidea; the lonftus colli, behind. The cewphagus descends 

H at first in the middli> of the posterior face, then to the left side 

H of the trai-lioa. The i-arotid arU'ritw, (lie pneiimogaatrie, great sym- 

K pathetic and recurrent nerTes pasa alonff both aides of the tube. 

H In the thoracif portion, the trachea is related Huperiorly to tlie 

H longua colli muMcle and the (eKopliHtcus ; below to the bruchial vcshcIh, 

H the anterior aorta, anterior vena cava, the cardiac and reeurreat 

H nerveH, and to the left auridu of tlie h«art ; laterally it'is in contact 

H with the inferior cervical Kani;tia of the (tniat ay m pathetic, the 

H vertebral vessels and the two la>'ers of the anterior mediastintun, 

H vena azypos, aorta and thnraeic duct. 

Vetcribc the thoracic cavity. Name the organs that are contaloed in 
this cavity. 

^The thoracic cavity is a bony eaRc. repreaenting n hollow cone 
placed horizontally, depressed on its sides, apex forward and base 
formed by the diaphragm, posteriorly. 
Boundaries : in front, the first ribs and lon^s colli muacle j be- 
hind, the diaphragm ; superiorly, tlte vertebrte, ribs and longus colli 
moacle ; inferiorly, the atemum, costal cartilages and the triangu* 
laris stemi mtuicle ; laterally, tlic ribs and deep intercostal mnsctea. 
Its internal face is covered with a serous membrane, tJie pleura. 
It contains the following organs ; heart and great vessels, lungs, 
trachea, ceKOpha^ia. thoracic duct and lymphatic glands. 
Function : Receptacle for the contained or(;aiia ; its movementB 
are of primary importance in the act of respiration. 

Compare the thoracic cavity of the horse with that of the os. 

I In the ox, the thorax is not so long, particularly in ita superior 

part, as in the horse, becauae the diaphragm is situated less obliquely 
and its attachment to the ribs is more anterior. Tts total capacity 
■a less than in the horse. 

the number of pulnwnary lobes in (a) the hone, (b) the ox, 
(c) the sheept (d) the pig, (e) the dog. 
(a) 5;(b)6;(c)6;(d)6:(e)7. 

:ribe the lungs of the horse. 

The lungs, the essential organs of respiration, are situated in the 
tboraeie cavity, surrounding the heart, and en^-eloped by a setous 
jtMmhrane, the pleura. 
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Divided into two lateral halves, the liings are considered u two 
pnrt9, right and left, which, in contour, correspond to the tborsoic 
CBvitjr which they practically fiU. Each half U eone^hapod and 
has: an external face lying iigainst the ribs; an internal far*, 
fonuinf? the side of the mediae! intim which pr«iwnt8 an excavation 
in which thfl heart is lodged, and behind thia is the root of the lung, 
formed by the broiiehi, hlood-veaaels and nerveri entering the stnic- 
tore, also a fold of the pleura, tigamenium latum jyulmonalit, wliicli 
ui attaclicd to tlic mediastinum and posterior face of the diaphragm: 
& base or diaphraf^atic face, (rnneave and in contact with the dia- 
phragm, BhoH-ing a notch for the posterior vena cava ; an apex at 
Bommit, situated behind the flrst rib, forms the anterior lobe; a 
superior border, thick and coavcx, rests in the vertebrocostal chau' 
nel or concavity ; au infcrtor, shorter and thinner, is notched docpty 
for the heart 

The right lung has three lobes, an anterior, middle and posterior; 
the left, two, an anterior and posterior. 

The tiing substance is pink-colored, soft, spongy and elastic tiii- 
BUC: it is divided into lobnlcj* whit-h are further subdivided into 
alveoli and air-celb that communicate with bronchioles, the sub- 
divisions of bronchii. 

Blood aupply: nutrient, hronehial arteriea; functional, pul- 
monary arteries. Nerve supply: pncumogastric and sympathetic 

Describe the difTcrent reflections of the pleura and state the different 
structures to which they are respectively applied. 

1. Costal pleura ts applied to the internal fuc« of the ribs snd 
iDlcnial intercostal muscles, 

2. Utaphragmatic pleura, a continuation of the costal, is adher- 
ent to the diaphragm. 

3. Mediastinal pleura separates the two lateral halves of the 
lungs. It is applied ugain.st the internal face of each half and com- 
prises between its two layers the heart The portion in front of the 
heart is called the anterior mediastinum, and that behind, the pos- 
terior mediastinum. 

The anterior mediastinum contains the trachea, ceBopbagns, an- 
terior aorta and iU divisions, anterior vena cava, thoracic duct and 
the cardiac, pncumogastric, recurrent and phrenic ner\'e8. In the 
fcetns and very young animals, it ahio contains the thymus glaada. 

The posterior mcdiastinnm is traversed by the posterior aorta, 
vena azjgos, thoracic duct, asophagus and nerves. 

4. Pulmonary or visceral pleura, a continuation of the media^i- 
tinal, completely envelops the lung-tisane proper. 
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Give the relative thiclcness of th« mediastinum in horses and in cattle, 

^and state how this affects conditions in unilateral pleurisy. 
Iq its iuferior part, Uie posterior mediastinum of the horse is 
vary thin and perforated by small openings; whereas, in cattle, it ia 
not open but iii thick and solid there as elsewhere. A cusu of untUt- 
eral pleurisy in the horse tends to become bilateral becatue the 
•(fusion, and hence the infeotioa, can readily pass from one side to 
the other. In cattle, localization of the disease iu one itide i» 
poBsibto. 
ITkinabt Oroanu a 

Describe the kidney. 

The kidiicj-s, two jn number, are situated in the right and left 
sublumhar rcpinn, against the pwan mnwili-s, ti-suully iinlii>ddcd iu 
fat, and supported beneath by the poritoneam. The right kidney 
is heart-.sha|>ed ami more anterior than the left, which is beun- 
shaped. Kach kidney has a superinr and inferior flattened surface, 
esttmal convex border and an internal eooonvc one which ia 
deeply notched, the hilum. In the hilum, the bIood-ves.sels, neri-es 
and beginning of the ureter are lodged. Inside, at the hilum, is a 
cavity, the pelvis, into which the uriniferous tubtilea empty and 
wbieh ia the beginning of the ureter. 

The kidney is oncupsuluted by n fibrous coat which sends pro- 
longations into its subatance. The tissue proper of the kidney is 
divided into an external or cortical layer and an intcntul or medul- 
lary layer. The cortical layer contains the malpighian corpuscles 
and the medullary layer contains the nrinifcrous tubules. 
Blood supply; renal artery. 
Nerve supply : branches from the solar plexna. 
Function ; secretion of urine. 

Compere the kidney of the horse with that of the ox. 

kill the ox, the kirlneys are more elongated from before to behind, 
and are divided into 15 to 20 lobules, the alniclureiK of which are 
Mmported like so many separate kidneya. 

Describe the ureters. 

The uretLTH, two in niunber, are membranoiM caaab, tn^miillg 

at the pelvis nt the kidney and running backward and tlownward to 

the upper face of the bladder, which they enter in an obli<iue dtreo- 

Ltion. Hiu>, about Vi ■'«'b in diameter. Structure eonaista of as 

'external fibrous coat, a middle muacular and an internal mueotu. 

Function : to convey urine from the kidneys to the bladder. 
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Describe the uriaary bladder. 

The bluddor ih u muscular bag, situated in the isferior part of 
tb« pelvic eavit}*, and has three openings, viz., the opealngi of tbe 
two ureters and the beginning of the urethra. Its structure '» 
priiicipall>' muscular tissue and is lined with mucous membrane 
made up of stratified epithelium. Itn anterior half is covered with 
peritoneum. Related above to the uterus and vagina in the female, 
atid to the s^'mirial vesii'leit and rectum in (lie male. 

Blood supply : internal pudic and umbilical arteries. 

Ktirvc Hupply : pelvic plexus. 

Fsnction: receptacle for urine until conditions are satisfac- 
tory for its expulsion. 

Qive the comparative difference between the penis of the horae, the ox 
and the dog. 

Tbe penis or the hofM t» cyliudriea] in form but somewhat 
flattened from side to side. Tbe free end terminates in a bulbous 
enlargement, the glans penis, from which protrudes about one inch 
the uit-thral procew* and below whii*h iit tlw* urethral foc^sa. 

In thi* ox the penis is long and thin, taperii^ at tbe tree extrem- 
ity. In front of the pubia and jtwt Ix^hind the scrotum it forms an 
S-sliaped curve, the sigmoid fexure. 

The dog's penis ts cylindrical and pointed at its free end. In its 
anterior part is a bone, the os [x-nis. four or more incln's long in large 
dogs. Back of the bone is a rounded enlargement, the bulbus glandia, 
composed of erectile tissue. 

What is the sigmoid flexure? 

The term "sigmoid flexnre" is qnite gen<^ra!Iy applied to the 
S-sbaped curvature of the penis in the ox, boar and ram. Chauvcau, 
in his work on Anatomy, applies it to the pelvic flexure of the eolon. 

Compare the urethra of the horse with that of tbe ox. 

In the ox, the urethra conforms with the bend of the penis in 
frout of the pubi»<, by making un 3-shaped cur^-e. Its diameter 
diminishes from its commencement to its termination. The latter 
is not prolonged by an urethral tube, as in the horse. Near the 
ischial arch, the urethra of the ox idiows a valve wliich cover* a 
oul-dc-sac about one inch deep. This ts not present in tbe horse. 
The walls of the nrethra in the ox are thicker than in the horse 
and are provided with a sphincter mu-scle and erectile tissue. 

What is the lengtli of the urethra of the mare? 
It is very short, less than one inch. 
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Sexuai, Oboaus 

}e8Gribe the ovaries of the maie and state how they differ from those 
of the cow. 
The ovaries, two in number, situated in Ihe ripht and loft mib- 
tmnbar region, arc Hmoll, ovoid bodies with a deep notch or hiiiui on 
their upper surface, whicli givea attachment to the paviUou of the 
oviduct. Each ovary floats at the anterior border of the broad lijra- 
ment and Im attaolivd to tlie uterus by vessels and the utcro-ovarian 
lipament. Externally, they are covered by seroua membrane, undcr- 
QcatJi which is th« tunica ulbuginea, a fibroux covering. 

In the cow, the ovaries are relatively much Mmaller than in tha 
mare, but in form and atmcture are the same. 

escribe the uterus of the mare. Give distinctive features of the 
uterus of the cow and bitch. 

The uterus of the inurti is a hollow, muscular sao, situated in the 
abdominal CAvity in the Rubliimhar region. Ttx posterior extremity 
extends to or within the ant«>rior opening of the pelvic cavity. 
It is comprised of n body, constituting the greater bulk, which is 
continued anteriorly by a sllf^ht bifurcation into the two comita. 
Posteriorly, it is separated from the vagina by a constriction, the 
cervix or neck. 

Relations: Above, to the rectum; below, with the bladder; an- 
teriorly and laterally with the intestincR ; behind, with the vagina. 

Attachments: Two broad ligamenta. dcKccndiug from the sub- 
lumbar region to the sides of the uterus and eornua; two rudimen- 
tary, ronnd tigaments, from the sides of the nternei to the upper 
inguinal ring. 

Openings: One small opening in each eornua, from the oviducts; 
OR uteri, opening into the vagina. 

Structure: Outer m>rouK eoat. middle muscular, and inner 
muoous. 

Blood supply: Uterine and utero-ovarian vesaela. 

Nerve supply : Mesenteric and pelvic plexuaea. 

Function : The sac in which tlic enibrj'o is developed. 

Tn the eow, the concave curvature of the eornua looks down- 
ward, iniitead of upward, as in the marc. Tlie body is shorter and 
narrower and the coniua are thinner and more tapering than in the 
mare. The interior is studded with numerous tubercles, cotyledons. 
The cervix is longer and tltc muscular coat thicker. 

In the bitch, the body of the uterus is short and the eornua are 
very long and folded, floating amongst the intestines. Its cervix 
projects into the vagina and la even more voluminous than the body. 
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Mention the ligaments of tbe utcnu. 

Broad ligumL^ut, round ligament, and utefO-orarian ligunent 

Dcflcribe the vagina. 

The Tagina is a long, membranous canal, situated is the pclvie 
cavitj-, succeeding the uterus and terminating in the vulva. It i« 
made up of an inner mucoua coat, a middle mttscular, and ibi an- 
terior part is covered with peritoneum. It is related above with the 
rectum 1 laterally, with the urctcra and connective tissue ; below 
with the bladder. 

Blood supply : Internal pudic artery. 

Nerve supply : Peh'ic plexus. 

PunctioQ : Copulation and passage of the foetus. 

Detcribe the manunaiy gland of the cow. 

The mammary gland of the cow, situated in the inguinal region, 
Is Biadi^ up of two lateral halves, each of which, is composed of two 
distinct glands. The whole mass is cncloecd by a fibrous capsule. 
In the centre of each quarter is a prolongation, the teat or nipple, 
which ia pierced at its extremity by a small orifice, the opening of 
the teat duct. The teat duct or canal travcrscc the teat and opens 
soperiorty into the galoctophorus sinus or reservoir at the base 
of the teat. 

Externally, the organ is covered with skin which, together with 
ligamentous, elastic bands attached to the abdominal tunic, fisea it 
in position. Internally, the organ is made up of glandular, adipose 
and connective tinaue. 

Blood supply : Externa! pudic. 

Nerve supply : First lumbar pair. 

Describe the mammary glands oi the bitch. 

The mammary glands of the bitch are ten in number, five on each 
aide, situated along the ventral surface of the body from the inguinal 
to the axillary region. Each teat has from eight to ten orifices. 

Describe the genital organs of the cow. 

The genital organs of the cow include the ovaries, Fallopian 
tubes, uterus, vagina and mammary gland. For description of same, 
sec preceding questions. 

Name the coveringa of the testicles. 

Prom without, inward : scrotum, dartoa, cremaster, fibrous tunic 
and tunica vaginalis. 

Describe the relation of the peritoneum to the testicle. 

The testicles arc covered by the peritoneum which is continuous 
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with tl»t of the abdomen, thia ptrtuoltr portion bdng called th« 
tunica vagmaUs. An in the abdomBn, it oonnsta of two layers, a 
parietal (tunicA ra^nalis rcflexa or oommunis) which lines the 
acrotnm and a visceral layer (limiRa vaiirinalis propria) oovciB tbo 
spermatic cord, testicle and epididymis. 

what structures is the spermatic cord composed? 

Yss deferens, spemiatiu artery, Dpcrmutic vein, nerves of sym- 
pathetic origin, oremaster muscle and peritoneum. ' 

Define the following: epididymis, vas deferens, globus ms}or, vesicube 
seminalea. prostate gland, clitoris and vulva. 

Epididymis is an elongated duct, placed against the tipper bOT^I 
der and outride of the testicle, arising from the vas cSerenlia audi] 
also called the head of the epididymis. 

Vas deferens is an elongated canal, beginning at the epldldymii] 
and ending at the seminul vcHiclcs, throubrb which spermatozoa pass. 

Globus major is the enlarged anterior part of the epididymis; 
also called the head of the epididymia. 

Vesiculic semiiiales are two elongated pouches in which the semen 
ifl stored, situated above the neck of the bladder. 

The prostate gland is situated at the eommenccment of the 
urethra around the neclc of the bladder. It secretes a viscid fluid, 
which it pours forth into the urethra through several orifices. 

The clitoris is a small body, two to three incheti long, situated 
in the inferior commissure of the vulva. It is composed of erec- 
tile tissue. 

The vulva is the slit-like oriSoe of the female genitalia and is 
aituatcd in the perineal region below the anus. 

Oroaks op Stbcial Skksc 
)escribe the eyeball. 

The eyeball, which lies in the fat of the orbit, is a spberical- 
ritaped shell, consisting of three tunics surrounding the humors. 
It ia slightly bulged in front (the ooraea), making the antero* 
pOBterior, the longest diameter. 

The tunics of the eye are, outer sclerotic and cornea, middle 
choroid and iris, and inner retina. 

Tbe sclerotic is a white, denae membrane, forming about four- 
fifths of the external shell, into which tfae muscles are inserted. It 
is continued in front as the comcA, a transparent membrane which 
constitutes the remaining one-fifth of the outer ttitiie. Posteriorly, 
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the solera has an opening for the poasagfl of the optie aad cUiaiy 
ncrrus and the central arterj'. 

The choroid, Uw middle layer, is a thin, brovniah, nsoalar 
membrane. It is oontiQued anteriorly as the iris, a cironlor curtain 
nith a central opening, the pupil. This curtAin is governed by the 
ciliary muscle which unites the iris to the sclera. 

The retina, or internal layer, is the thinnest and most delicate. 
It is the expansion of the optic nerve and adheres closely to the 
choroid, ending anteriorly in a number of folds, the cone of Zinn. 
Although very thin, the retina is composed of connective tissue and 
nerve elements, arranged in nine or ten superpoi!i«d layers. 

The crystalline lens is a double convex lens of concentric layers, 
with an external capsule. It is situated In the anterior one-third of 
the eye, behind the pupil. Back of the lens, flllinR the space bounded 
by the retina, is a gelatinous flaid, the vitreous humor, and anterior 
to the lens is the aqueous humor, which entirely fills the anterior 
and posterior chamber, the space between the cornea, pupil and iris. 

The eyeball is freely movable in various directions, the move- 
ments being controlled by seven muaclea : five recti and two oblique, 
all of which attavh to the sclera. 

Describe the cornea. 

The cornea is a transparent membrane which constitutes the 
anterior one-fifth of the outer covering of the eyeball. It b shaped 
like a watch glass with its convexity forward, and is oompoaed of 
three layers. The anterior layer ts epithelial in character and is a 
eontinuation of the conjunctiva. The middle is composed of con- 
nective tissue and the internal layer, elastic in structure, is called 
Duscemct's membrane. 



Name the tunics of the ejrebalL Describe octe. 
See answer to preceding questions. 

Describe the membrafta nictitans and give Its use. 

The membrana nictitans, also called the third eyelid, is placed at 
the greater angle of the eye, whence it extends over the eyeball to 
nmon foreign bodies from the cornea. It is made up of fi.bro- 
cartUage, triangular in shape, thick anteriorly and thick at its base, 
where it is continued by an adipose cushion which is insinuated be* 
tween thft mitftclea of the eye. It moves, almost instantaneously and 
in a mechanical manner, over the aye, whcnover the eyeball is 
retracted in the orbit. 
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ribe the lachrymal apparatus of the horse and cotnparc tt with that 
of the ox. 

The Iacbr)-mal apparatus conaisto of the IschiTmal gland, poncta 
lachrj-malin, locho'miit sac and lachrymal canaL 

The lacbrjinal glaad u conglomcratt, idtuated bctvceo the orbi- 
tal proceHH and the upper part of the eyeball. It secretes the teare 
which empty on the inner surface of the upper lid. After lubri- 
cating the cornea and eonjuactiva, the excess of tears enters th« 
poneta lachrymalia, two small canals in the upper and lower lids, 
which carry the tears into the lachrymal ksc, u small reservoir, 
the beginninf; of the lachrymal eanal. The latter runs down in the 
lachrymal bone as a membranoos canal, ending on the Soor of 
tbeooatril. 

In the ox, the lachtTinal gland is much more Toluminous than 
in the horse; it has two large and several Bmall dueta, and the nasal 
opening is situated higher in the nostril than in the horse. 

Describe the humors of the eye. 

I The vitreous humor occupies all the cavity of the eye, behind the 
lens, surrounded by the retiwi. It is u colorless, transparent, jelly- 
like tissue which eoneurs in refracting the rays of light and at the 
same time acts as a supporting subetance by maintaining the rotun- 
dity of the eyeball. 
The aqueous humor is more fluid than the vitreous, containing 
only 2 per cent eolida. It Occupies the anterior and posterior cham- 
ber of the eye in front of the lens and is secreted by Descemet'a 
membrane. It serves to mainUiin the convexity of the ooraeu and 
unsls in refracting the r&yn of light. 

Describe the Eustachian tube and sUte its function. 
^L The Eustachian tube is a fibrocartilaginous canal, about four 

^K inahes long, extending from the middle cur to the pharynx. Its 
^M upper orifice is narrow, but the inferior is widened by a great slit, 
^1 the bordera of which are cartilaginoiis in structure. Ita inferior 

^H border is cleft, allowing the mucous membrane to vscape in the form 

^B of a Urge sae, known as the guttural pouch. It is bordered by the 
^^^^ Btplopharyngeus muscle. 

^^H Function : maiataios the equilibrium of air within the eavi^ of 
^B the tympanum. 

, Describe the membrana tympanL 

The membrana tympani, or ear-drum, is a thin membrane which 
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wparates the middlf! ear from Uk auditor? oanal ; oval in shape tn& 
is attached b; its circumference to a bony frame, the typmAoitic 
circle. Its ioQcr face i» slightly convex and is adherent to the 
handle of the malleus. Although very thin, it consists of three 
layers, a middle fibrous and muscular, an external of skin, and so 
internal of mucous membrane. 

The function of this drum-like membrane is to receive the vibra- 
tions of the sound waves and truuxmit them to the internal ear. 

Skim, IUir anh Hoor 
Name the appendages of the skin. 

Hair, swcJit-glaDda. Bcbueeous glands and homy parts {chMfe- 
Dut, erp>t and hoof and, in raminanta, horns) . 

Describe the different structures that make up the elastic cttsUoo of 
the heel. 

These consist of two fibrocartilages and the plantar etuhion. 

The cartilages, two in number, arc flattened plates, shaped like 
an oblique-angled parallelogram. They are attached in front to 
the anterior lateral ligament, behind to the basilar and retrossal • 
processes and plantar (digital) cushion; they hare a thin upper 
border and a thick lower. The upper border is notched for the 
passage of vessels and nerves. 

The plantar cushion is a wedge-shaped masa, situated between 
the lateral curtilages, tho perforauH (deep digital flexor) tendon and'i 
the lower part of Uic hoof. Superiorly, it lies against the expansion 
of the pt!rfori;na tendon and is attached by ligamentous bani^ to th« 
ergot, metacarpus and os pedis. luferiorly, it is covered by tha' 
keratogenous membrane and presents at its middle the pyramidal 
body which corresponds to the frog. Its base terminates in two 
lateral masses, the bulbs of the plantar cushion. Its summit attaches 
to the plantar surface of the os pedis and on each side it is attached 
to the lateral curtilages. In structure, it is composed of fibrous, 
elastic and adipose tissue, and contains vessels and nerves. 

Describe the coronary cushion. 

The coronary cushion is the matrix of the wall of the hoof. It 
Is lodged in a cavity at the upper border of this homy case. Its 
inferior border is separated from the upper extremity of the lamime 
by a white ring. Its superior border is limited by the porioptic 
ring. The extremities are narrow and end in the velvety tissue of 
the plantar cushion. In structure it is a modified skin made up oC 
a fibrous framework. 
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is the keTalog:enous membrana? 
This is the sccri-ting structura of the homy foot. It tavelopii 
tke extremity of the digit aod is covered by the hoof. It oonsists 
of the coronary oushion {aee preeeding question), velvety aod 1am- 
inal tissac The vplvcty ttmie covvrs the plantar Hurface of the os 
pedis and plantar cushion. The lamiual tissue consists of 500 to 600 
leaves, on the front and aides of the 06 pedis, which dovettul with 
the leaves on the iuside of the hoof wall 

minutely th« mode of connection of the hoof wall with the 

pedal bone and sute how the weight of the animal ■• tup- 

ported by the hoof. 

The OS pedis is covered on the front and side by the laminal tiaaue 

(aee preceding question }. This tissue consist); of five to six hundred 

parallel leaves, running from above, downward. On the inner side 

of the hoof wall, there are analogious leaves, keraphyllous tissue, 

which dovetail with these. 

The weifiht of the body is supported by the hoof wall and bars 
through the intimate union of the homy and sionsitive lamJnie. The 
solo of the foot is slifihtly convex upward, thus making an aroh-Iike 
support. The frog, through the medium of the plantar cushion and 
lateral cartilages, receives a share of the weight and the wall the 
balance. 

Dt;cTi.iEsa Ouancs 
lention the ductless glands and state where they are located. 

Spl<^en, adrenats, pituitary inland, thyroid and thymus. 

The adrenulK. two in number, tie on the under and inner side 
of the kidneys, in front of the biliw. 

The spleen is situated in the diaphrogmatic and left hypochon. 
driac regions, and suspended from the sublumbar. 

The pituitary gland ts situated near the tliird rcntricto of the 
brain, being attached to the interpeduncular fissure by the pituitary 
stem. 

The thyroid gland lies in the neck beside the first two tracheal 
rings. 

The thymus lies under the lower face of the trachea, partly with- 
out and partly withio the divst in the fatus and very young onimaLs. 

Deacribe the spleen. 

The spleen fa a f ale! form -ohaped organ, situatnl in the dia- 
phragmatic and left hypochondriac region. It has an external 
convex and an internal concave face; a convex posterior border and 
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a coQfiAve and sharp anterior border. The superior extreoaity, the 
base, is broad, and the inferior extremity h pointed It is beid ia 
positioQ by a Buspetuory ligameBt from the sublumbar region and 
kidney to its base, and the gastrosplenio omentum which envelops 
the whole origan. 

It is covered with peritoneum and has a thick, stronfr, fibrous 
coat which sends prolongations, or trabecuUe, into the interior. The 
tissue of the spleen is made up of pulp, a reddish material, com- 
posed of pif^nent, broken-down corpuscles and Malpighian eor- 
puBoles, small rounded bodies of Ij-mphoid structure which are 
«OTtt«d by the outer tunic of the small arteries. 

Blood supply : Splenic artery. 

Nerve supply: Solar (occliac) plexus. 

Give the minute circulation of the spleen. 

The blood enters tlie spleen throti|th the splenic artery which 
breaks np into smaller arteries and these into capillaries which 
travene the splcnio pulp. The oapilUricfl are continued by a venous 
tkfitwork that empties into venous ainuHea and the«» in turn mer^ 
into the splenic vein by which ve«scl the blood leaves the spleen. 

State the difference between the spleen of the horse and that of the ox. 
(See answer to a preceding question.) 

In the ox, the spleen is not supported by the great omentum, 
but adheres to the left side of the rumen and diaphragm. It is not 
falciform, and the breadth is the same throughout its extent. 

Apart from the disease microbe, what anatomic arrangement favors the 
sanguineous engorgement of the spleen in anthrax and 
T«saB fever of animals and in malaria in man? 
The capsule, the sheaths of the vessels and the trabecule eonaist 
of a dense mesh of white and yellow elastic fibrous tissue which gives 
it a great amount of elasticity. 

Describe the thyroid gland. 

The thj-roid gland lies on the sides of the first two tracheal rings. 
It is composed of two lateral lobes and u median portion, the isthmus. 
Its fibrous cost sends prolongations into its structure, as is ths 
spleen. Its parenchyma is divided into lobules which contain vesi- 
cles, lined with polygonal cells, and contains albuminous matter. 
It it a very vascular or^can, receiving its supply from the thyro- 
Isryngeal branch of the carotid artery. Nerve supply from the 
first and second cervical and sympathetic. 
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What is the thymui glvid? Where 1« it found? 

tU is a tiansttory organ wliich is found 00)7 ia the (octiu had 
yery ymmg animals, and disappears a few months after birth. In 
■tnictorr. it eloscly rp.si>mbIo8 the thyroid gland. It in ritoated 
beneath the trachea, partly withont and partly within the thoracie 
eavi^. 



What are the adrenals? Give location. 

The adreoaU, or suprarcnals, arc two email bodies which resem- 
ble »omewbat the kidney in structure. They are applied to the lower 
face of the kidney in front of the hilus and close to their inner 
border. They have no excretory duct but have an internal secretion. 
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What ■tnictures are severed in tracheototny? 

The skin, connective tissue, the cervical pannionlas and stemo- 
tfaj-rohj-oidcus muadea and the trachea. 



State the difference between the foranun ovale and the foramen 
magnum. 
The foramen ovale t9 the opening between the auricles of the 
heart, seen in the foetus. 

The foramen mafrniim is the large orifice that pasftett through the 
occipital bone and establishes a communication between the cranial 
cavity and the spinal canal. 

lame the stnictures that would be severed in amputating the bind 

limb juitt below the tarsus. 
Skin, subcutaneous fascit^ flexor pedis perforans (deep digital 
flexor) and flexor pedis pcrforatus (superficial digital flexor) ten- 
dons, the tendon of the flexor acoeasorius, the anterior extensor of 
the phalanges (long digital extensor), th« lateral extensor of the 
phalange (peroneus), the sheaths of these teudoii$, the plantar 
arteriea, the perforating pedal artery, the internal and external 
plantar interoeseous arteries, the accompanying veins of these arter- 
ies, two rudimentary and one principal metatarsal bones. 

Through what passage does the peritoneal cavity communicate with 
the exterior of the body? Describe fully. 
The peritoneal cavity is a closed sac in the male but in the 
female the abdominal orifices of the oviducts provide opcuings by 
which the cavity indirectly eommunicatea with the exterior of 
the body. 
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Name the tissues involved in an operation for scrotal hernia. 

The iDcisiOQ ia made through tho skin and dartos down to the 
parietal layer of the tunica vaginalig within whieb is the hernial 
moai besides the normal structures. In Upttlng after reducing 
th« hernia, the spermatic cord is iuoludcd. This consists of the fol- 
lowing structures : vas deferens, spermatic artery, spermatic vein, 
«^pathetie nerves, cremaster muscle and tunica vaginalLa. 

Name the structures in their order through which a nail would pass in 
penetrating the center of the frog of a horse's foot per- 
pendicularly. 

The horny frog, the sensitive frog (cortum), the plantar or digi- 
tal cushion, aheatb of the 6exor pedis porforans tendon, the tendon 
itself, the navicular bursa and navicular booe. A slight deviation 
anterior to the bone would cause the nail to penetrate the distal 
navicular bursa and the coffin joint 

In a case of flatulence, where would you insert the trocar and what 
tissues would you encounter? 

, Presuming flatulency of the intestines is referred to, proeeed 
follows: insert the trocar in the right flank equidistant from 
last rib, the external angle of the ilium and the transverse pr 
of the lumbar vertebre. Tissues involved : skin, abdominal mnscl 
peri ton ciun and oceum. 

Name the regions into which the abdomins) cavity is divided for study. 

Sublumbar, right and li^ft lumbar, snprnstenial, umbilical, pre- 
pubic, right and left ingninal, hypochondriac, Sank, diaphragmatic 
and pelvic regions. 

At what point in the head would you trephine to open (a) the frontal 
rinus, (b) the lower maxillary sinus? 

(a) At the point of intersection of a line connecting the superior 
borders of the orbital ca\-itiea and one parallel to, but about one-half 
inch from, tho median line. 

(b) Just above the inferior extremis of the zygomatic ridge. 

Through what tissues do you cut in the operation of median nets'eo- 
tomy? 
Skin, stemo-Bponenroticus (posterior snperScial pectoral) mus- 
cle and antibrachial fascia. 
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Name tbit stnKtures In order from without to wltiiin below the kn«e 

Land the posterior aspect of the fore limb. 
Hair, akin, perforatum tendon, metacarpal (plantar or medial 
▼olar) nerve, artery and vein, perforans tendon, carpal ligament 
of aame, suspensorjr ligament and metacarpal bones. 
HiSTOLOOICAL AnATOUT , 

Describe (a) arteriea, (b) veins, (c) nerves. 

(a) The arteries are cylindrical tubes which carry the blood 
from the heart to the vartoun oi'ganB of the bod}-. All arteries carry 
pore blood with one exception, the pulmonary artery. They origi- 
nate at the heart by two ^reat trunks which divide and Bubdivtdo 
imtil their size is almost imperceptible (capillaries). 

Arteriea are more or less rigid and elastic and have three tunics, 
viz., an external fibrous (tunica adventitia), a middle (tunica 
media), and an internal (tunica intima). 

The outer coat is nourished by small blood-vessels, called vaso> 
vasonim, which are quite voluminous in the large arteries. Nerves, 
Twcmiotor. from the K>-mpatbetie «ysten Moompany these vessels. 

(b) The veins are likewise eylindrieal tubes which accompany 
the arteries and carry the impure blood from the distant parts 
to the heart; with one exception, the pulmonary veins which carry 
pure blood from the lungs to the left auricle. They have two 
distinct coats, an internal serous and an external of elastic and 
muscular fibres. The walls of veins are thin, scmitruiuiparcnt and 
elastic and collapse when «mp^. Nourishment is provided by vaso- 
Tasorum. 

The interior of veins is remarkable for the presence of valves 
whieh favor the flow of blood. No valvea are found in the pul- 
aonary and portal veins and vena cava. 

(c) The nerves are the peripheral portions of the nervons sys- 
tem. They originate in the brain or cord and are distributed to 
every part of tbe body. Their Rtructure is made up of a collection 
of nerve cells bound together by a delicate oonnective-tisstie net- 
work; a number of th«c collections, united tORether and covered 
by neurilemma, constitute a nerve. Blood-vessels traverse the cum- 
nectjve tissue. On the upper root of all the spinal and on the 
track of certain other nerves are masses of nerve cells, ganglia. 
The function of nerves is to conduct impulses to and from the 
brain and spinal cord. 
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Describe the structure of voluntary muscle. 

Voluntary miiscle is made up of a great nomber of fibreti which 
are marked by transverse furrows or striae, giving rise to the tenn 
striated or striped muscle. Each fibre is made up of flbrila and 
these iu turn can be subdivided into fibrilie or sarcoua elements^ 
attached to each other cod to end. The muscle fibres unite to fona 
aecoadary fasciculi which are covered bj a connective sheath, the 
internal pcrim>'!iium. The secondary fasciculi unite to form mure 
voluminous fasciculi which form the entire muscle. The mo-icle is 
covered by a connective sheath, called the external pcrimyBium or 
eareolemma. The nuclei are fiat or oval and can be seen on the 
inner face of the sarcolemma. ' 

State the difTerence in structure between striped muscular tissue and 
unstriped muscular tissue. 
(See ansn'er to preceding question.) Unstriped muscular Ussae 
has no transverse strtffi and is found in the viscera. It is not under 
eOQtrol of the will, hence ia called involuntary. Its structure con- 
asts of fusiform celts, each with a distinct nucleus and bound 
together by eonoective tiasne. 

niuatrate the difference between mucous membrane and serotu mem- 
brase as to (a) structure and (b) location. 
(a) Both membranes have two layers, the deeper of which are 
quite analogous. In miicoua membrane, the snperfloial layer may 
consist of epithelial cells only one layer deep, but usoally there 
are several layers (stratified). Cilia, hair-like appendaires. arc acen 
on the surface of mucous membranes in some parts of the body, 
as well as depressions in tbe deeper layer, giving riec to follicles and 
papilbe. In serous membranes, the superficial layer always consists 
of flat polygonal epithelial cells, one layer deep. The tree surface 
ii always smooth. 
I (b) Mucous membrane fa found throughout the inner walls of 

ih» aUmentary canal, respiratory channels, bladder, urethra and 
vagina. Serous membrane is found within the thoraeia eavi^, 
lining the same and covering the enclosed viscera, as well as in tbe 
abdominal cavity, where it is disposed in a similar manner. 

Mention the varieties of connective tissue. 

Fibrous, clastic, cartilaginous and bone. 

Describe the composition of blood. 

Blood contains : liquor sangninis or plasma, containing {n sohi- 
tion proteids (scrum-albumin, scmm-globulin, fibrinogen), eitrao- 
tives, mineral matter and gases; corpuscles, red and white. 
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Name the stnictures and coverings of the kidneys, from without in- 
ward to the pelvU and the opening of the ureter. 
1, Capsule; 2, cortex, composed of Malpighiun bodies, support- 
mfr connective tissue, vessels and tubules, cte. ; 3, medulla, composed 
of ariniferoas tubules (loop of Uenle, convoluted and fltraight 
tabulM); 4, enst of the pelvis; 5, infundibulum of the pelvis 
I and ureter. 

Where is elastic fibrous tissue found? 

, It is found closely packed in certain orpana such aa the lipamen- 

I turn nuetue and abdominal tunic, ur fonninfi; i> network in the midst 

I of connective tissue, as in the walls of arteries. It is also found iu 

I the framework of bone. 

What ie epithelium? State where foiutd and uses. 

Epithelium is Ihc covering of the skin and mucous membranes, 
I eossistinK wholly of cells of varying form and arrangement 

I It is found in the skin and mucous membranes throughout the 

^^^P Its purpose is to protect the delicate vascular and nervous struc- 
r tores lying within the subjacent connective tissue of the skin and 
I of the mncous membranes. 

Name the different kinds of epithelium. State where ciliated etuthelium 

is found and give its ^Mcial function. 
I Qods: squamous, columnar, modified and apccialLxod. 

' Columnar and squamous varieties are polyhedral, pavement, or 

tossellated and may be either simple or stratified. Modified epi- 
thelium includes the ciliated, goblet and pigmented varieties. Spe* 
cialized includes glandular and neuro^pithelium. 

Ciliated epithelium is found in the Euatachiaji tube and parts 

of the tympanic cavity; lachrymal passages; respiratory part of 

I the nasal fossae, with the communicating ainusL-s; ventricles of 

I the larynx ; trachea and bronchi ; epididymis and first part of the 

vas deferens. 

HcFW woidd you tell by looking at small pieces of lung and liver 

I whether they were from sheep or swine? 

I In the lung» of sheep the lobules are well defined, which is not tha 

I ease in swine where the interlobular septa are thinner. In the pig's 

I liver there is a large amount of interlobular tissue, causisg the 

I lobules to stand out clearly while in the liver of aheep the lobules 

1 are not as well marked. 



PHYSIOLOGY- 

What docs the study of physiology comprise? 

The 8UD) of the knowledge conocruing ttie functioo of living 
things. 

Explain the force of the following : " Phyiiology is the study of th« 
properties of cells." 
All animal and vegetable life is compraed of minute structural 
eleineats, called "■cells." Every living orgsnism is derived from 
A pwent oi-ll, thv ovum, which, through L-iidleHS divtxion and suh- 
division. diM'dops into « mature Imdy. Since pbyiuology treats of 
the stnicture and function of living thingB, it may be truly said 
that "phygiolog}' is the study of the properties of ocUa." 

What properties does a cell possess? 

A c«ll wall, cell body of protoplasm which inchideB a nucleus 
and a nucleolus. The vital manifestations of a cell embrace 
metabolism, growth, reproduction and irritability. 

Describe cell division. 

Direct ceil division, the simplt^t form, conflgta of a direct claav- 
agc of the cell hotly and nucleus into two parts. 

Karyokineai*, mitosit or indirect cell divistOH, is more complex 
and includes a series of changes involving tfa« nneleus. the ccntro- 
somcB and the cytoplasm. In this form, the chromatin of the nuclcusj 
arranges itself in a star-ehaped skein, the bars of which comr 
themselves symmetrically. The two symmetrical parts SLparate, 
followed by a eleavagc of the ecll body, making two distinct cells 
in which the chromatin granules are more or less scattered. The 
latter then assume a normal appearance and soon each new cell 
prepares itself for division. 

Name the eliminative organs of the body and state what each elim- 
inates. 
Skin: HIimiuates water, urea, uric acid, fatty acids, carbon 
dioxide, serum albumin, serum globulin, fat, and wdium and pota». 
aium salts. 

Kidneys: Eliminate water, urea, uric acid, hippuric acid, l>en- 
Mic acid, phenol, sulpliali^s, phosphates, and chlorides of sodium, 
potassium, calcium and magnesium. 
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^^^^^^ Luigi: Kliminate cacbon dionde sud wutvr. 
^^^V Pecaa consist of the undigested portiou of the food whidi U indi- 
^K gestible, together with tlial which though digestible has escaped 
^^K abaorptioii ; mixvd with tfa«se are water, colonug substaaocs, mtiein, 
^^^F organic inatK^ra, inorganic salts, bile pigmtut, volatile taiijf acids, i 
^1 remains of digestive floids, nucrobrganUms, etc. 

I Define excretion. Mention four ways in which waste matter of the 
body is eliminated. 
Excretion refers to the throwing off or ejection of waste matter, 
fonned in the body, which is not intended to be retained in tht- 
body and if retained would be harmful. 
Waste matttT is elimiuatt-d by Ihc urine, taxes, akin and <>xpired 
air. 

^£xplain the meaning of four of the following : chordx tendinse, hsema- 

H^ tin, OoD's column, bile salts, accommodation. 

^1 Chords tendince are the ranull tendinous coribi, attached to the [ 

^^1 free border of the heart valves, which unite the latter to the walls. 

^^^H Ha.*matin in the iron-cjontaiuing substance of the baemoglobia. 

^^^ QoII'm column is tlie superior median tract or ctriunm of the 

^^1 apinal oord. 

^^^1 Bile salts, two in number, glycocholate and taurocliolate, are 

^^^ fonni-d in the liver by the anion of cliolalic acid with glycin and 

^^^ taurin. 

^^^P Accommodation refers to the power which the eye poasesaes of ' 

^^^ focusing it«elf for near and distant objects, 1 

Define and illustrate five of the following terms: absorption, chyle, 
^m excretion, ferment, tidal air, phagocytosis, alimentation. 

^H Absorption is the procesH of taking up fluids or oUier sub- 

^H stances by the akin, macous surfaces or absorbent Teasels, e.g„ 
^M absorption of chyle by the IscteaU. 

^M Chyle is the milky lluid taken up by the laetvals from the dtgttsted 

^H food Id the intestines. 

^V Excretion i» the act or process of eliminating waste matter from 

^^^^ th« body, e.g., urea ia excreted by the kidneys. 
^^^B Ferment is a substance which decomposes or causes fermentation 
^^^1 in other substances with which it comes in contact, e,g.f pepsin 
^^^P ehuign proteids into peptones. 

^V Tidal air is the quantity of air taken in and expelled by an 

^B onitnaiy respiration. In the bone it ummuitA to about 250 cubic 
^ft inchM. 
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ThtgotjUt^s it tlM destruetion of microorganums and injarioiis 
sabstanees by the phasoeyteo, eg., leuoocytec eovelop and digest 
bacteria. 

AUmontatJon !s the act or process of affording noiirishnteat, 
e.g., food in tlie olimeDtary csnal. 

Define the following terms : excretion, secretion, exosmose, decussation, 

reflex action. 
^m Excretion: t>e« preceding question. 

^P Seetvtion is the process of separating from the blood and cells 

a aubstanc* intended, eventually, to be utillxcd In tbo body. 

Exosmose h the act of liquids and gases in paamng outward 
through a membrane. 

Decutwatioa refers to the crossing of the Bbrus of the pyramids of 
the medulla from one pjTamid lo another. 

Beflex action is an involuntury movement prodaced by atima- 
lation of a peri))lier8l nerve. 

State the kind of epithelium (a) in the lungs, (b) in the stomach, (c) 
in the lar3rnx. 
(a) Single layer of polygonal plateie, mostly without nuclei and 
including pronps of small and round cella. 
^^ (b) Tall columnar, some of which are the goblet-cell variety. 

^P (c) Stratified, ciliated, columnar and stratified aqoamous. 

Describe the function of the blood, gland cells and nerves In tecretion. 

How does secretion differ from (a) transudation, <b) 

oedema, (c) exudation? 

H Secretion is the result of the activity of the protoplasm of tlie 

secreting cell. The inorganic constituents of a secretion are derived 

from the blood by osmoisis; the organic coustituenta are the results 

of active manufacturing prooessea occurring within tJie protoplasmic 

cell-contents. Through the imputae eonveyed by the nerve, the 

glandular blood-vessels dilate and secretion is stimulated. 

Secretion difTera from transudation, oMlenui and oKudatlon, in 
that the latter are merely acts of filtration or osmosis and no glandu- 
lar activity is concerned. 

Which organ, liver or kidney, receives the greater amount of blood, 
and what conditions, anatomic, hydrostatic and circulatory, 
^ contribute to the difference? 

^f The liver receives the greater amount because of itx greater stie. 

more dependent position and greater blood nupply; besides tbe 
hepatic artery, the portal vein, draining the whole splanchnic area, 
empties into it 
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Whfit are the phj^ical properties of bone? How does the chemical 
composition of bone vary with age? 

Bom's aro ooriipotti-d of nu outiT layer of compact tissue and of a 
spoQ^, reticular tissue vhieh fomu the intvrior (marrow). Tb« 
compact tianie Js traversM by ehaniiHx oatled "llaTpnuan ennalB," 
trom wliich radiate numerous caiiuli(;u1i: thi- latt<?r arc surrounded 
by conoentrio lamelln of bone, sfrpnrated by spacos (lalnuul^) oon- 
taininft tbe bone cella, corpuRcles. Tiii'tM^ lacuna; commiuiicntc with 
the llavi'rsiau canals through the oaualicuti. Tlie inner 8poii|ry '><*- 
aue contains large marrow cavitiex. The exterior of bone is covered 
by a thin, tough, proI«;tiv« membrane, the p('rio«tPuni, 

As ag« ativanws, the boncH contain li's* organic matter and more 
of the inorganio comrtituents. 

Give the composition of bone. State how bone is nourished and give 
the function of long bones. 

See answer to prcoediug quc«tion. 

Bonea consist of connective tissue, the substratum of which ia 
Oflseine (an animal matter which yields gelatin upon boiling), 
impr«e:nnted with time salts, chiefly calcium phosphate. Bone ifl 
composed of one-third animal matter and two-thirds mineral mat- 
ter. Nourishment is supplied to bone by a nutrient artery which 
aeitda branches into the medullary and TTaversian eanaltf. 

lion^ bones sen'c an important part in locomotion by imparting 
rigidity to the limbs and fumiahing muscular attachments, as well 
as by entering into the formation of jointa. 

Iif ention the functions of the articular cartilages. 

II. Favor, by their Bmoothuess, the gliding and displaeement of 
bon^a. 
2. By their stipplcncas and elasticity, they lessen the violent 
Bhocks to which the srlimilationK aro exposed. 
3. They resist the wear and defomationa of tlic articular 8ur< 
tatxB. 

Uention with regard to the body (a) the principal secreting organs, 
(b) the excreting organs, (c) the vital organs. 

(a) Salivary glands, gastric glands, liver, pancreas, schaceona 
glands, synovial, mueotis and serona membranee, lachrymal glanda. 
Ilie spleen, thymus, thyroid and adrenals have an internal secretioD, 

(b) Sldn, kidneys, bowels and hings. 
(e) Heart, lungs, brain, iutestiueii, liver, kidue>-8. 

8 



U4 



PBYSIOLOOY 



Mention tht elements composing proteidB. 

Nitrogen, carboo, byiiruyen, oxygen tad varying Maoanti ol 
mlphur. 

Mention the inorganic conatituents of the animal body. 

1. Water. 

2. Salts, viz., salta of sodium, pota£«iiim, cftlcium, magacuum 
and iron in the form of ohtorideii, sulphates, phosphatea and car- 
bonates. 



3. GascH, viz., oxyfren, nitrofcen, hydrogen, oarbon dioxide, » 
phuretted hydrogen and marsh gss. 
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Give in detail the appearance of a healthy, living antmaL 

A healthy, living animal, taking the horse as the type, should 
appear wiUi a smooth, shiny hair coat, bright eyes, pink conjunctiva, 
fair amount of fat, standing squarely and qoietly on all four feet, 
and hungry at feeding time. A cow should in addition ruminate 
between feedings. ^ 

Give fully the function of any two of the following organs: pancreas, 
spleen, kidney, cerebellum. 

Pancreas: Secretes a digestive fluid coottuning three enzymes 
or ferments, viz., trypsin which converts proteids into peptones; 
amylopsin which converts starch into sugar-, and steapiuD which 
splits up fata into fatty acids and glycerin. It also has an iotemal 
secretion not welt onderBtood which governs the amount of sugar in 
the bodj*. 

Spleen : see page 123. 

Kidneys: see page 136. 

CerebeUom: see page 145. 

What is a soliped? Give an example. 

A soliped is an animal having feet made op of a single digjt, 
B^., the horse. 

Blood 
What Is blood? 

The blood is the fluid that circulates through the heart, arteries 
and veins, carrj-ing nutriment and oxygen to the tisanes of the 
body. It is a red. opa()iic, rather viscous fluid with an alkaline 
reaction, characteristic odor and saltish taste ; specific gravis 1060. 
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What is the chemical composition of the blood? 
Water 61 parts. 
Solids 19 parts. 

HWDkOglobin (0.4 per ocat iron) 13 parta. 
Proteids 4 pans. 
Fibrinogen 
Serum Riobulia 
Sentm albumin 
Fibrin ferment 
Fibrin globolin 

Salts 1 part. 
Sodium cblnrido 
Potaiwium chloride 
Sodinm carbonate 
Calcium pliasphatc 
MagQCiiiuin pbosphate 
Sodium pfaosphato 
Potassium pho«phat« 

Extractives 0.6 part 
Fata 

Cholesterio 
Lecithin 
Creatin 
Urea 

Hippuric acid 
Urie add 
Grape sugar. 
Nitrogen, oxygen, and carbon dioxide gases are also present. 



Describe the composition of the blood with reference to the nature and 
the purpose of each component part. 
It consists of a eolorlcss liquid, the plasma, containing red 
blood.«orpn9c]c8 (erTtbroeytes), yellowish, circular, biooncavo discs, 

I containing hemoglobin which carries tha osj'gen ; white blood-cor- 
poficlcs (leooDcytes), white spherical amwboid masses of proto- 
plasm, haring phagocytic powers ; blood platelets, small bodies, one- 
quarter the size of a red cell, functi<m unknown. 

' Mention the proteids of the blood. 

■H Fibnnogen. scrum albumin, aenim globolla, fibrin ferment and 

^H flbrio globulin. 
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Mention three gaaea found in the blood. Indicate the reladve amount 

of each of these gases in arterial blood and in venous blood, 

respectively. 

Oxygen, carbon dioxide and nitrogen. In the arteries, oxygen 

is present in a greater amount and carbon dioxide in a leaser 

amount than in the veins. The amount of nitrogen is practically 

the same in both cases. 

State the average amount of blood in the horse. 

6.6 per cent, of the body weight. About 66 pounds or 55 pints 
in the average horBe. 

Describe the function of (a) red blood-corpuscles, (b) leucocsrtes. 

(a) Carriers of oxygen. 

(b) Take up and digest bacteria and other injurious substsnoei 
(phagocytosis). 

Name the varieties and give the functions of the leucocytes. 

Small mononuclear (lymphocytes), large mononuclear, transi- 
tiooal mononuclear, [wlynudear, eosinopbile and basophile. Func- 
tion of the leucocytes is one of protection which ia accomplished 
by their taking up bacteria and other foreign materials and digest- 
ing them. The leueoeytCH contain a fibrin ferment which produces 
clotting of the blood. 

State how the red blood-corpuscles vary in size and shape in the dif- 
ferent aninuAs. 
Horse : non-nucleated, biconcave discs, 4 to 5 microns in diameter. 
Ox : non-nucleated,. biconcave discs, 3 to 5 microns in diameter. 
Sheep : non-nucleated, biconcave discs, 2 to 4 microns in diameter. 
Dog : non-nucleated, biconcave discs, 5 to 7 microns in diameter. 
Cat : non-nuclcBted, biconcave discs, 5 to 6 microns in diameter. 
Camel : non-nucleated, oval bodies, 7 microns long, 4 microns broad 
Fowls : nucleated, oval bodies, 12 microns long, 7.5 microns broad. 

What are the principal differences between arterial blood and venous 
blood? 
Arterial blood contains more oxygen and leas carbon dioxide, 
more water, fibrinogen, extractives, salts and sugar, fewer blood- 
corpuscles and less urea ; its temperature is, on the average, 1° C. 
lower. Venous blood is darker in color, due to the t^iminntinn in ths 
oxygen-content. 
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What changes take place in the blood from the time it leaves the 
right ventricle itntil it reaches the left auricle? 
The blood after leaxHng Iho right ventricle and before onteriug 
the left auricle pattscfl through the lungs whore it gives off carbon 
dioxide and takes on oxygon. 



What is the color of the blood in the renal veins? Why? 

Dark-blue, same an all venoiui blood. In its |>iui<iage through the 
kidney, the blood loses oxygen and takes up carbon dioxide, tliere- 
fore, it 1b venous in character as it leaves this organ. 

What salts render the blood alkaline? 

Th« phosphate and bicarbonate of soda. 

What percentage of sodium chloride does blood contain? 

Varies from 0.6 por c<>nt. in the ox to 0.9 in man. (OfBelal 
physiologieal salt Rohition is 0.85.) 

Dkeecribe the process of coagulation df the blood. 

tThc blood lir«t beponii-s « jolly and then a firm clot The clot con- 
tracts and Hqii<'ej:(>s ont a fluid, serum. As this serum accumnlates, 
the clot sinks. The substance whit^h brings about coagulation is 
flbrinoKcn, which, being acted upon by the ferment, thrombin, 
produces fibrin. 
Of what does a blood clot consist? How would you demonstrate the 
) presence of 6brin in freshly drawn blood? 

A blofMi clot roriWKts of filir'm and blnod-corpusclcs. Fibrin 
nay be demonstrated by defibrinating freshly drawn blood. This 
i» acoomptished by whipping tho blood with u rod or bimch of 
twigs; the fibrin sepsrates rapidly and cnlleets on th« rod. 

Describe the difference between blood scrum, plasma, lymph and 
give the use of fibrin. 
Plasma, a constituent of the blood, is an albuminous fluid posses- 
sing a small amount of a yellow coloring matter of a fatty nature. 
Tt contains three proteids, serum albumin, nerum globulin, and 
fibrinnpen. If the blood is shed and coagulation occurs, the liquid 
residue is called serum. Serum h therefore plasma modified by 
eoagulatjon, that is, it is plasma minus the Bbrin-forming elements. 
L>'mph is practically blood minus the red blood-corpuadea It 
^contains the proteids of blood, cells reaembling leucocytes, «xtrao- 
K, salts, etc., and po«»es)ies the power of spontaneous clotting. 
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The nse of fibrin Is to form s clot or coaRolation of the blood 
and thus stop hemorrha^. 

What influences the combination of hsmoglobin with oxygen? 

The atmospheric pressure of oxjgen being higher than the pres- 
sure of the oxygen in the ^-cnoiis blood as it arrives at the heart 
may ptay a very .small part in influencioR th« taking up of oxj-gen 
by the blood ; but the strong affinity of hemoglobin and oxygen for 
each other is of greater influence. This subject haa not been satis- 
factorily explained. 

How is oxygen carried in the blood and where is it exchanged for 
carbon dioxide? 
It is carried in the blood united with the hsmoglobin, as oxy- 
hemoglobin. It is exchanged for carbon dioxide in Uie tissues. 

When serum is used subcutem for therapeutic purposes, what danger 
attends its transfer from one genus to another? 
Hntinolysia, breaking down of red blood-corpuscles and liberation 
of bgnnoglobin, occurs. 

What morbid and dangerous states of the blood may be connected 

with the suspension of biliary secretion? 

Janndioe, intoxication with the waste producta of tho biliary 

secretion (cholcaterin and Iccitliin) and tlie poiRonous products in 

the alimentary canal, due to constipation following a lack of the 

stimulating action of bile on peristAlsis. 

What is (a) oxyhaemoglobin. (b) methaemoglobin, (c) hzmatoidin? 

(a) Hnmoglobin charged with oxygen. 

(b) A modification of oxyhemoglobin in which the oxygen b 
DM>re Snsly united than in ordinary oxyhemoglobin. It occurs 
pathologically whenever there is a sudden breaking down of the 
red blood-corpuscles, e.g., oa in azoturia. 

(c) A yellow-brown, crystalline, iron-free product, derired from 
hematin. It is found in old blood clota. 
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What is the infiuence of the vagus nerve on the heart? What would 

be the effect on the heart if the vagi nerves were cut? 

The vagus (pneumogastric) has a restraining or, as it is termed, 

an inhibitory offcet on the heart movements. If cut, the inhibitory 

ution Is removed, the heart rate is greatly increaaed, aDd the 

blood'prevnire rise*. 
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Give the physiological action of the heart. 

The ]))]ysiolo^ical action of the heart conststa of two distinct 
movements, expansion and contraction. Tbc fonner allows the 
I^H venous blood from the sj-stemic circulation and the purified blood 
^H from the lungs to enter the right and left ventricles respectively. 
^H The eontraction cansea the pure or arterial blood to Bow through 
^H the systemic circulation and the impure or veoooa blood to go to 
^H the lunga. 

^T)e«cribe the cardiac sounds. 

Tliere »r« really four cardiae sounds, but, as they occur in pairs, 
we recognize only two. The first sound is dull, deep, prolonged 
and louder than the second, which is short, not so deep and not 
ao loud. The two sounds are best reproduced by pronouncing 
the words "tubb dupp." 

I What are the cardiac sounds? What causes these sounds? 

I See answer to preceding question. 

^— The first sound is caused by the closing of the auricnloven- 

^1 tricular valves and the contraction of the muscular fibres, The 

^H second sound is due to the closure of the semilunar valves. 

Give the nerve supply of the heart and tell how digitalis aiTecta it 
I The serve supply of the heart is derived from the pneumogastrio 

^^ and ^rapathetic. The former inhibits aiul the lalt? r 8ceel.'rat«t the 
^H movements of the heart. Digitalis is a heart tonic; it reduces the 
^H freqaeney nf the heart-beat and later excites the cardiac muscle to a 
^V stnmger and prolonged systole. 

Explain the action of digitalis on the heart. 

It rcduecs the fretitiency of tbc heart-beat and later excites the 
cardiac muscle to a stronger and prolonged systole. It Is a car- 
diac tonic. 

Define (a) systole, (b) diastole, (c) cardiac cycle. 
m (b) Systole is the term applied to the heart's contraetion. It 

I occurs synchronously with the first heart sound ; by it, tbe blood is 

I driven into the aorta and pulmonary artery. 
■ <b) The dilatation or stage of dilatation of the heart 

I (e) A eardiac cycle is a complete cardiac movement or heart- 

I baat It includes the period from the beginning of one beart-beat 

I to tbe end of another, i.e., the systolic and diastolic movements with 

ft the interval between. 
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How do arteries and veins differ in (a) structure, (b) function? What 
arteries carry venous blood; what veins arterial blood? 

(a) The witlbi of VL'iiu are thinnor thus those of arteries and 
thej* collapse when empty. They contain less elastic and mosculor 
material and more fibrous tJEetie than arteries. Veins are providdd 
with valvM which arc not privent in arteries. 

(b) Veins earry impure blood from the tiasnes to the lu.-arL 
Arterlea carry pure blood from the heart to the various parts of the 
body. There are two exceptions, viz., the puhnonary artery carries 
venous blood from tbo bi^art to the lungs, and the pulmonary vein 
carries pure blood from the lun^ to the heart 

How does the internal coat of an artery diiTer from that of a vein? 
Arteries have no valves as do the veins. 

Discuss the forces that cause the blood to circulate in (a) the arteries, 
(b) the capillaries, (c) the veins, 
(a) Force of the heart's contraction, and the elastioity of tbe 
arterial walls. 
^ (b) Pressure from arteries and elasticity of the walls. 

B (c) Hnscular contractions, valves, gravity, and negative pres- 

sure in veins leading directly into the right heart. 

Describe the course of the blood from the riglit auricle back to the 
same point. What part of this circulation is called sys- 
temic? 
From the right auricle, blood flows through the tricuspid valve 
into the pulmonary artcrj-, to tbc lung", returning to the left auricle 
through the pulmonsry veins, completing tbe pulmonary circulation. 
From the left auricle, the blood begins the syKtemie circulation, 
piWffiig through the bicuspid valve into the left ventricle, thenee 
tfaroQgh the aortic semilunar valve into the aorta, which divides 
and Hubdivides until every part of tbe body is Hupplicd. Collecting 
in the veinH, it is carried through tbe anterior and posterior vetu 
cava to the right auricle, whence it started, thos conipletiog the 
systemic circulation. 

Describe the circulation of the blood. 

See answer to preceding question. h 

Discuss the relative blood velocity in arteries, capillaries and veins. 

Greatest velocity is in the arteries, least i» the capillariea, and 
riatog again in tbe veins. 
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DefiDC blood-presttire. Mention (a) factors that increase blood- 
preasure, (b) factors that decrease blood* pressure. 

IBlood-prniwurc is Ibe tcasioD on tho walls of the blood>' 
derived from the blood current, 
(a) Increase in force of the heart-beat and oontraction 
Ibc wtcriolea. 
(b) Decrease io tbe foree of the beort-beat and dilatatioD of 
the arterioles. 

t""— re is blood-pressure (a) the highest, (b) the lowest? How is 
blood -pressure governed? 
(a) In the region of the aorta, 
(b) In the region o£ the periphery. 
Blood-pressure is ^vemed by the contraction of the heart and 
tbe resistance offered by the peripheral vessels ; all being regulated 
by the vasomotor centre la the brain. 
It blood-pressure raised? 

Blood-pressure is raUed by contraction of tbe vessels and increas- 
ing the heart action. Digitalis and strophanthus increase blood- 
preesure in this manner. 

ribe the flow of blood in the arteries. 

The centre of tlit- vessel Is occupied by a column of rapidljr 
moving red cells, wbilt between them and the vessel wall is a clear 
layer in which tho white corpuscles move itlowly along, oocasiooally 
stopping along the rUIc'a, iben moving forward ooec more. 

^What is meant by the velocity of the blood? State where this veloclt/ 

H is (a) the greatest, (b) the least. 

^1 Velocity refers to the rate at which the blood fl.>w8 through the 

^B blood-vessels. Tbe velocity varies inversely as tbe sectional area of 

^H the tubes. Sinee the total sectional area of the capillaries is greater 

^1 than that of the arteries or veins, tbe velocity is least in the capil< 

^V lanes and greatest in the arteries. 
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What causes the flow of blood in the veins? 

Miutcular contractions, valves, gravity and the negative pressunj 
in tbe veins leading directly into tbe right auricle. 



Why Is blood-pressure highest at the beginning of an expiration and 
lowest at the beginning of an inspiration? 
At the beginning of expiration, which Is really the height of 
inspiration, tbe intrathoracic pressure is greatest, more blood is 
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forced into the 8ortA and. tliprrforv, the blood-preanm is highest 
At the beginning of un inspiratioa, which ia really the eod of an 
expiration, there is a oegative intrathoracic preasorc, the blood is 
a-ipirated into the ri^ht auricle and the blood-preasure is loweRt. 

Describe the circulation of the blood in the brain. 

Supplied by the cerebrospina] branch of the external carotid, 
which divider into two branches, the median fipiual and basilar, and 
the iutcrual carotid, whicJi d)vid<.-s iuto the posterior communicating 
and the commoit trimk of the anterior and middle cerebral artertea 

The ^-enoua arrangement is very remarkable; the walla of tba 
veins arc composed of the dura muter and portiona of the eranlal 
bones. The Teina, or sintises of the brain, are large eavitiea which, 
because of their unjnelding walls, allow the venous blood to return 
freely. The Cfrrebral circulation ia assisted by the Suid in the vcn- 
tiictea of the brain. Thia fluid paaHs from one ventricle to another 
and to the spinal cord; therefor<>. when the eJttemal pressure be- 
comes greater, the internal becomes less, thereby avoiding any 
compression of the brain aubtitauce. 

Describe the portal circulation. 

The portal circulation begins in the small mesenteric, the great 
mesenteric and splenic veiue, all of which unite to form the portal 
vein. The latter, beginning near the great meeenterio artery, paases 
through the pancreatic ring and divides in the great posterior fissure 
of the liver to enter ita structure, carrying the venous blood, which, 
after circulating through the liver, leaves it by the hepatic vein. 

Describe the circulation of the blood in the (ddney. 

The blood enters at the hilus by the renal artery, which breaks 
np, after entering the organ, into a large number of branches; these 
branches run in a nearly parallel direction through the medullary 
portion until the cortex is reached, where they diverge in various 
directions to enter the Malpigbian corpuscles. In theae bodies 
there is a plexus of capillaries, the glomeruli, and leading from 
them are small vcsecls, arranged similar to the arterial branches, 
which unite to form the renal vein. 

Oive the normal pulse of (a) the horse, (b) the ojt, (c) the dog. (d) the 
sheep, (e) the cat. 
(a) 36-40; (b) 45-60; (c) 9(^X20; (d) 70-80; (e) 90-120. 

VaSCULAB GliAKDB 

lention the vascular glanda. 

Spleen, thymus, thyroid, adrenals, pituitary and pineal bodies. 
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Name two vascular glands. Give the function of each. 

L Spleen : Ked blood-vorpusclcs httt formi-d in the spleen durinc 
iotra-nterinc lifo, but aft«r birth they are destroy^ in it Thtg 
organ ia thought by some to produce on etutyme which conve 
tr^'psinogen into tr>-psin &nd alao to prodncc tiric acid. It acrrce a*^ 
a reserroir for the abdotnituil circulation. 
Thyroid: This gland has an inteniat secretion which ia directed 
to tlic nutrition of the body. The nature of this aocrcttou is not 
well underHtood. 
Respiration 

Describe the process of respiration. Describe the changes that take 
place in inspired air during the process of respiration. 

The act of ivspirutiou ia divided into two parts, iuHpiratton and 
expiration. The former, by which the chest is filled with ur, is 
purely muscular act; the diaphragm contracts and therefore re- 
cedes, the ribs arc rotated, being drawn forward and outward, their 
poat«rior edges everted, and th« intercostal apace widened. By 
these means the capacity of the cheat is increased and the lungs 
expand to till the space, thus causing air to nuih in. Expiration is 
effected by the recoil of the lungs and the displaced abdominal 
organs, the contraction of the abilomiiial musclra and the internal 
intercoetals. Through these moTcmenta the air is expelled from 
the lungs. 

During re-spiration, part of the oxygen of the air is taken up 
by the blood in exchange for earbon dioxide which is thrown off. 

I How are the diameters of the chest enlarged during inspiration? 
^fe By the recession of the diaphragm, the anteroposterior diameter 

^^K of the cliMit ia K-ngthem-d from four to five inches and by the out- 
^^K ward rotation of the ribs, the transverse diameter, between the 
^K eleventh and twelfth ribs, is tnereased one and one-half inches. 

Co mp a r e inspired air with expired air as to relative quantity of oxygen, 

k nitrogen and carbon dioxide. 
Inspired air eoDtains more oxygen and less carbon dioxide than 
—~ 
., 
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Mention the functions of respiration. 

SuppUee oxygen to the blood and excretes oarboQ dioxide, soUda, 
■notBtue, etc 
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Give in full the functions of the lungs. 

Medium of interchange of carbon dioxide and oxygen 1>etweeo 
the air and blood. 

Name (a) two inspiratory muscles, (b) two expiratory muscles. What 
is the normal stimulus to the action of these muscles? 

(a) Diaphragm and external intercoetaU. 

(b) Abdominal and internal intercostals. 

Inspiration is presided over by a centre in the mednlla. Ex- 
piration is thought to be a purely passive act. 

Discuss the absorption of gas by fluids. 

If the atmosphere, containing a mixture of gases, be exposed over 
a fluid containing some of these gases dissolved in it, it is found 
that if the proportion of dissolved gases in the fluid is less than 
their proportion in the atmosphere, the latter pass into the fluid 
until the amounts in air and fluid are equal. Likewise, if the 
fluid contains more dissolved gas than the atmosphere, gas wiU pass 
from the fluid to the air above until the amxtunta are equal. This 
is a process of diffusioD. 

Define tidal air and residtul air. 

Tidal air is the air breathed in and out in an ordinary respiration. 
Residual air is that which always remains after a forced expiration. 

Give the normal number of respirations per minute in (a) the horse, 
(b) the ox, (c) the sheep, (d) the hog, (e) the dog. 
(a) 8-16; (b) 12-15; (c) 12-20; (d) 10-15; (e) 15-20. 

What is the ratio of respirations to the pulse beats? 
About 1:4. 

Describe the lining of the bronchial tubes, touching on epithelium and 
glands. 
The bronchi are lined with mucous membrane composed of 
ciliated epithelium and containing mncotis glands. 

What is the meaning of each of the following : (a) eupncea, (b) hy- 
perpncea, (c) dyspncea, (d) apnoca? 

(a) Easy or normal respiration. 

(b) Moderate increase in the respiratory movements. 

(c) Difficult or labored breathing. 

(d) Transient cessation of breathing following a forced respira- 
tion. 
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ribe the different stages of wpbytdn. How does asphyvU caaw 
death? 

First mtage: Ulmrml brcatliiug, all mtuclos of n-spiratioo being 
brought into play; oohviiIiuoiir ; blnod-pressuiv iws. 

Second stage: inHpirator)- niuBcIeK ]em actiw; expiratory 
tnosclcK Htill powerful ; eonvulaiona cvaw. 

Third stag«: umwntKioutuii'SK, (M^atdonal inspiratory fcaMping*, 
mouth open, the pupils dilatt^d, pulse imperceptible, blood-presRiire 
&U8, Dvath occuni from five to six minutes after the beginning of 
tb« fltst Rtagfl. 

Asphyxia eaiues death by creatiiifc a defloicacy of oxygen and an 
exoen of carbou dioxide in the blood. Carbon dioxide ia a poisoaj 
sad affects the cardiac ocotre in tlie brain, cauaiug death. 



Give the composition of normal air and state how it supports life. 




ByvolooM, 
80.S8 



Oxygen • .1 

Kltrogra 7»J>1 

Ouboa dioxide M 
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Normal air sopports life by supplying oxyg«u which it coutaina 
in an uncombined stat«. 



What animals may, with effort, breathe through a broken long bone? 
JK Why? 

^1 Birds, becauae they have u aystem of air naea in the bones whidi 

^1 oommunicatc with tlie lun^. 



Digestion 



» 



Giv« the different steps tn the process of digestion. 

Prehension, mastication, salivation, deglutition, gastric digestion} 
intesUnal digestion, ubsorption and defecation. 



Give the dental formula for the horse and the ox. 



S-3> 



Hor«:lg.cH.P^ 



3-3 



^ M j^. Total 40. Ko eaaloM in msr*, totd 36. 
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How do hones, cattle and sheep, respectively, take In their food? 

Have these methods any bearing on swallowing non-alimen- 
tary and hannful bodies? 

Horses preheiid the food mainly irith the lips and thoroufthly 
masticate it. Because of this thorough mastication, any foreign 
body is quite sure to be detected sod rejected. 

Cattle use Uieir long tongue to convey food into tiw mouth, 
whence it passes directly to the rumen through a thin, distensible 
oisoplLagus, hence foreign bodies are frequently swallowed. 

Shtfcp liavc a cleft upper lip which enables them to graze closely 
and pick up very small objects. They have a delicate matiuer of 
eating and are less liable to swallow foreign bodtca than cattle, but, 
owing to their method of swallowing their food with little or no 
mastication, foreign txHiies are more commonly found in their 
stomaeliH than in the case with the horse. 



Name the digestive ferments. What digestive ferments act on (a) 
fat, (b) starch, (c) proteid? 
i'tyalin, pepsin, renniii, trypsin, steapain, amylopsin, entero- 
kinase, erepedn, maltase, inrertase and lactase. 

(a) Stcapain; (b) ptyalin and amylopsin; (e) pepsin and 
tryi»uu. 
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What are the physical and chemical properties of saliva? 

An alkslinc, opalescent, or sli^tly turbid fluid which readily 
froths when shaken. Ou e-xposure to the air it throws down • 
deposit of calcium carbonate due to the loss of carbon dioxide. 
It has a specific gravity of 1005. Microseopicatly, it conrista of 
epithelial scales and salivary corpuscles. Kaliva oonmsts of a 0.6 
per cent, mineral matter and 0.*2 per cent, organic matter, the latter 
consisting of mucin and small amounts of proteid matter. The salts 
arc: calcium carbonate, calcium chloride, calcium phosphate, mag- 
nesium chloride and magui'aium phosphate. It contains a ferment 
known as ptyalin which converts starches into sugar. The gases 
of saliva are: carbon dioxide, oxygen and nitrogen. 
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Name four uses of saliva. 

.\88isl8 in mastication and swallowing; stimulates the nerves of 
taste and has an amylytic action. In ruminants, it assists in 
rumination. 
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Desciibe the cells of the parotid gland when actively secreting. 

The granular material passes toward the centre of the acinus or 
lomeo, leaving each cell with a dear outer edge and the edge next 
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tbt Inmen is ^nuular; when the oelU are exhausted, they an 
nullfir uiul n'niurkitbly dear, only a few grntiuk-s Wing left on the 
inoer edge, whilst the luroeu U now distinct and large and the 
nuclei become large and rounded, showing the nucle<^ 

smpare the amount of saliva in the horse with that in the ox. On 

what conditions does the amount secreted depend ? 

It haa been estimated that the horae necretes M pounds and the 

oz 112 pound)! of saliva in 24 hours. The amount depends on the 

dryut^ of the food, tuoru being Hiocrclvd when catiug dry than utoigt 

foods. 

low U food when swallowed prevented from getting into the posterior 
nares and the larynx? 
The EM>ft pa1at4^ prevents food entering the posterior nares and 
the epiglottis protects the larynx. 

describe the phenomena of regurgitation in ruminants. 

Humiliation Ls a retlez, nervous act and can only be perfiHined 
by means of the united action of the diaphragm, stomach walla and 
abdominal muscloa. It i» performed as follows: The ehuming move- 
ment of the rumen tlirows the food gently agaijist the flesophageal 
groove, when a spasmodic contraction of the diaphragm and abdom- 
inal muiick-s forces some of tlie liquid content of the rctieuliun and 
the Holid matter from llie rumen into the mwphftinia. The funoel> 
shaped extremity of the latter contracts and cuts off the bolus, which, 
' by a reverse peristaltic action, is oonvi)ycd to the raouth. After a 
thorougli masUeation, the bohm is reswallowed and passes directly 
into the third compartment of the stomach. 

■Explain fully why a normal horse can rarely vomit 

1. I'he cardiac extremity of the uw>phaguii is tliickened and 
contracted. 

2. The oeaof^agus enters the stomach in an oblique direction. 

3. The dilated pylorus lies close to Uie contracted cardia, so tliat 
corapres»on of the stomach contents forces them into tlie duodenum. 

4. The niucouH coat is thrown into folds over the cardiac opening. 

5. Encircling the csrdia are muscular loops the contractions of 
which keeps the opening tightly do-sed. 

6. Tlic stomach in not in contact with the abdominal wall. 

State the function of the stomach. 

It thoroughly mixes the food and through the action of the 
enzymes, secreted by ita walls, converts proteid matter into pep- 
tone, tiiereby rendering it absorbable. In young animala, there ta 
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another enzyme, remun, whidi enrdles milk. In the Htooutah lA 
dogs, free hydrochloric aeid is present; it aids in the di^eitiiig 
of bone. 

Give the composition of gastric juice. From what is t2ie hydrochloric 
acid derived? 
Water, hjdrochlorie acid, lactic acid, pepsin, rennis, chloridea, 
phosphates and iron. 

The hydrochloric acid of the gastric joice is thought to be 
derived from the gastric glands which form it from the cfaloridM, 
which the mucous membrane takes up from the blood. 

Describe the digestion of proteids in the stomach. 

Pepsin converts proteids into peptones. This change is effected 
through several stages. The intermediate products in the order in 
which they occur are : 

1. The proteid as consumed, or native albumin. 

2. Acid albumin, or syntonin. 

3. Primary proteoses, 

4. Secondary proteoses. 

5. Peptones. 

Describe briefly the difference in digestion in the stomach o( tiie hone 
and dc^. 
In the stomach of the horse, during the first period (probably 
3-4hourB), starchy foods mixed with saliva are converted intosogar 
and lactic fermeutatios follows. During this time some proteids 
are converted into peptones, but as the acidity increases this change 
becomes more pronounced until pure proteid digestion takes place. 
No starch conversion can occur because of the presence of hydro- 
chloric acid. 

In the dog, the diet is of flesh which requires very little saliva, 
and the digestion consists principally of the conversion of proteids 
into peptones. This change is facilitated by the higher percentage 
of hydrochloric acid present in the gastric juice of the dog than in 
that of the horse. 

Describe the digestion of a lean piece of meat in a dog. 

Meat as eaten by the dog requires very little saliva and practi- 
cally no mastication. Its digestion is slow, requiring twelve hours 
for an amount of meat taken in one meal. In the stomach it is mixed 
with the gastric juice, containing pepsin and a large percentage of 
hydrochloric acid. The pepsin in the presence of the acid converts 
the albumins (proteids) into peptones. In the intestines, the pan- 



PHYSIOLOGY 



1S9 




cPMtie juice, particularly one of its fennents, trypsin, splits the 
unstable peptones into leucin and tyrosin which are putrefactive 
producta. Albumioa cannot pass through an animal membrane, but 
peptonm can. and thus are absorbed by the vessels of the iutestines. 

How many stomachs haa (a) the horse, (b) the ox, (c) the goat, (d) 
the camel? 
(a) One; (b), (e) and (d) one stomach divided into tour com- 
partments, which givL-s riac to the common statement that they have 
four stomachs. The fourth compartment, the abomasum, is the 
true stomach and is practically the same as the stomach of 
other animals. 

In what respects does the stomach o( aoUpeda and niminanta differ in 

size, number and functions? 

Solipcds have one stomach; ruminants have one stomach divided 

into four compartments, one of which, the fourth, corresponds very 

closely to that of the aoliped in siec and lonction. The other three 

; eotnpsrtmeats of the stomach in ruminants have no counterpart in 

Bolipeds and are quit« capacious, the largest, the rumen, holding 

45 to 50 ^lons. 

State the condition of food as it leaves the abomasum. 

It is a soft, pasty mass with a sour odor and alkaline reaction ; 
the proteida have been con\Trtod into peptones and the starch is 
said to have been dige-sted. In the young, the milk has been eurdled. 

State the extent of the secreting (peptic) mucosa, as compared with 
the non-peptic, in the stomach of the horse, hog and dog, 
and in the fourth stomach of the ox. 
In the horse, the peptic mucosa constitutes about two-thirds of 
the whole lining of the stomach, the non-peptic the remainder. 

In the bog, the peptic mucosa conittitutes abotit one-third, the 
remainder being non-peptic. 

In the dog, the peptic mucosa ext«nds over the whole extent of 
the stomach wall. 

lo the ox, about the same relation csieta between the two as in 
the horse, but the glands of the pylorus are poorer in pepsin than 
those of the fundus. 

_N>aie the different digestive ferments in the gastric secretion of the 
mature horse and the different proximate food principles 
that they digesL State how this action is affected in each 
case by acidity and alkalinity, respectively. 
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Pepsin acts on prol«id matter and can on]}* do M in an aeid 
medium. The g&stric secretion is said by Bome to contain an 
amjrlotytic ferment ; at any rate, the saliva swallowed with the food, 
thia fenaent, or both convert starch into siipar in ihe stomach and 
can only act during the early part of atomauh digcstioa while .ths 
reaction is alkaline. 

What produces the senaation of (a) hunger, (b) thirst? 

(a) Hunger is referred to the stomach, but the reason why ts 
not known. The prieiimoga-stric ner\'«i may l>e divided but the 
sensation of hunger remains. The stomach may be full or empty 
and hunger stiU exiitt, 

(b) Thirst ie referred to the pharynx. A deficiency of mois- 
ture in tlie ajMitem is always shown by a dr>'nesi( of the pharynx 
and palate. Nothing is known of the nervous apparatus involved 
in thirst 

Describe peristaltic action. How is it accomplished? 

Peristaltic action is the worm-like movement by whteh the ali- 
mentary canal propels its contcnta. It conrasta of a wave of contrac- 
tion passing along the tube, anteroposteriorly. It U accomplished 
by the contraction of its circular and longitudinal muscular fibres. 

Mention the glands of the intestinal canal and state their function. 

Li«berkiihn'» and Briinner'.s (tlantbt st-orute u mucous fiuid which 
contains enxymes as follows : succus entericus, enterokinaae, erepsin. 
inverting ferments (invertase, maltose, loctoae). These cn^jmcs 
hove very important digestive actions. 
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State the difference between chyme and chyle. 

Ch^'mc is the liquid mass into which the food is converted by 
gastric digestion. It is a yellow, frothy, precipitated, slimy fluid„^ 
which ill the anterior part of the int«stinal canal possesses a peculiar, 
mawkish smell, and in the ilenm, a distinctly feeal odor. In th^ 
ileum, the contoutii arc considerably less fluid. 

Chyle is the milky fiuid taken up by the lacteala from the 
in the intestines. It is a turbid, alkaline fluid containing fi 
globules. In starving animalii it is transparent, owing to the abaei 
of fat. and in herbivora it is said to be yellowish or yellowiah 
owing to the chlorophyll in the food. 

How does chyle differ from lymph? 

Chemically they are very much alike, but chyle contains f»t 
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which gives it a milky appearance Lymph contains lymph cor- 
ptisdes and poBBoawa the power of spontaiicouH clotting. 

itate the function of the double colon in digestion. 

Id the colon, bacteria atUtek the iinabsorbed producta of proteid 
digestion, reducing them to Kimplcr end-products. These end- 
producta are partly absorbed, but mostly pasaed out with the fnees. 



What constitutes the bulk of the faeces? Compare the faeces of her- 
bivora with the faces of camivora. 

The Imacs coruiutt principally of that portion of the food which 
is nndigestible, together with that part which though digestible haa 
•WBped absorption. 

The &eces of herbivora consist mainly of inorganic matter (S8 
per cent), and they are acid in reaction. In camivora, there 
is leaa inorganic matter (20 to 25 per cent.)^ and they are alkalino 
in reaction. The fiKCS of camiTOra contain a large amount o: 
lime salts. 

^What relation haa the portal vein to absorption from the intestines? 
The portal vein drains the whole splanchnic area, hence the blood 
it carries is chargt>d with Bubstancea, abfiorbed from the intestinal 
canal, that are by-products fonacd during the gradual breaking 
down of the food substanecs. These subatancea are those which 
are soluble in water, such as salts, sugar, aoaps, and peptone. Pep- 
tono is probably changed to Berum-albuaiiu during absorption, for 
peptone in the blood is a poiscm. 

(Hve the function of the liver. 

Secretion of bile, glycogenic function, formation of area and 
a protective function (neutralizes poisons). 

ffive the blood supply of the liver. 

The hepatic artery supplies the nutritive blood. The functional 
Mood is supplied by the portal vein. 

^^t are the functions of the bile? Show how the secretion of bile 
in the equine differs from that in the bovine. 
Funetions of the bile : Elmiilsifies fat, stimulates peristalsis and 
has slight antiseptic action on the intestinal contents. 

Eqnines have no gall-bladdor, hence the bile in poiinrd into the 
intestines as fast as it is secreted. Bovines have a gall-bladder and 
in this capacious receptacle the bile is stored unti! required. It 
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has been computed that a hor«c secretes 10 onaeea o! bite, boarl;, 
and the ox only 4 ounces iu the same time. 

What is glycogen? 

Ql^-eogc-n is commonly called "miimal storth." It is a ««rbo- 
hydrate from the liver, leucocytes, cartilage and other tiasiies. It 
IS formed in the liver from carbohydrutcs uiid proteidK, being con- 
verted into KiiKHr ait the needs of thu system require, and is carried 
away iu the bepatio vein. 

State the function of the pancreas. 

The pancroM secretcti a digestive fluid and alim baa an internal 
secretion wbicb, in some vay not well understood, governs the 
amount of sugar in the body. 

Give the composition of the secretion of the pancreas. 

The pancreatic fluid '» an alkaline, vlnar, colorless fluid with 
a saltish, iiiiplensant taste and a specific gravity of 1010 {in the 
dog, it is viscid). It contains over 38 per cent, water, the balance 
being salts, of which sodium chloride ia the most important, and 
organic matter which contains tlie active ])rincipleii of the fluid. 
These cuz>-mes are amylopsin, steapsin, trypsin and remiin. 

Give the ferments of the pancreatic juice and state the function of each. 

1, Trypsin is a prutcolytic cukjuic which converts proteida 
into pepsin. 

2. Amylopsin is a diaslatic cnzj-mc which converts starch 
into sugar. 

■ 8. Steapstn is a lipolytic eu^'me which acts on fata. 

^B 4. Renuin is a milk-curdling enzyme. 

What is the action of the pancreas on the production of glucose in 
the urine and how is this action underatood lo be brought 
about? 
If the pancreas be removed, glueoste appears iu the blood and 
is separated by the kidneys, eauAing glycosuria. If only partly 
removed, glycosuria oecurs. but to a lesser extent. It is sot known 
how this action occurs, but it is considered that tlie internal secre- 
tion of the pancreas acts upon a ferment in the muscles and makes 
the decomposition of sugar possible. 

Describe the action of salt in digestion. 

Salt increases thirst and eau^e the animal to drink more water, 
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wbicli iriereases the fluidity of the food and tlien-by ni(1« diB^Ktton 
and ahsorptioii. In tlie itloniRoh, it fonns hydrochloric »cid, which 
is to esMutial to gastric digestion. 

SeBcribe several conditions that retard digestion. 
■ Improper teetli «niuw; improper mastication of tlic food, whieh 

liind<!rs the action ot the iligestive fluids. Improper foods (too hot, 

Ltoo bulky, too cold, too dry, etc.) retard difa'stiou. Feeding hay 
before grain canseo a retention of the latter in the Rtomaeh, and 
disease conditions of any part of the alimentary canal retard or 
entirely prevent digestion. 
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iribe the physiological functions of the gall-bladder in the horse. 
There ix no guU-bladdor in the honsc. 



Absorption 



Describe the lymph as to (a) appearance, (b) source, (c> function. 

(a) A transparent, Hitghtly yellow-col on>d flnid, alkaline in reac- 
tion; occasionally it is a tight rose colnr from the preHenc<> of red 
blood-corpuJtclcH, and it is oft«n opalescent from tJio presence of 
fat globules. 

(b) There arc two theories advanced to account for the for- 
mation of bmph. The more generally accepted one ia tJie physical 
theory. According to this, the Ij-mph is formed from the blood by 
the process of filtration and osmosiii. The second or secretory 
theory is based on the secretory uctivit>- of the endothelial lining of 
the capillary walls. 

(e) LiTnph is a sort of mcdiary material between the tissues and 
the blood, by whieh nourUhment is carried from the blood to 
tJie tissues and effete material taken back to the blood. Generally 
speaking, the lymphatic sj'stem is lhi> drainage KyKlem of Uio body 
asGODtrasted with the blood, tbc irrigating system. 

_^hu is the [unction of the lymphatic system? 

The function of tJie l.\-mphatic system is to carry nutriment from 
the blood to the tissues and to carry effete material from the tissues 
to the blood. It serves in the latter manner a protective function. 
The lymph-glands which lie along the course of the larger Ij-mpliatio 
vetiseiR intercept foreign material and endeavor to render it harmless 
by destruction as in the case of bacteria or enmeshing inorganic 
substance.*!. The Ijinph-glands arc an important source of leucootes. 
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Describe the lymph-spaces, the lymidi-capUlaiifls and the genenl 
atruigement of the tsrmirfutic vessels. 

Tfa« lymph-spaces are irrepilar cavities, lined by epithelioid 
plates, found in the connective tissue outside of the blood-vessel 
walls, into which the lymph passes from the blood. From these 
spaces, the lymph reaches the lymph-capillaries. The latter are 
the most minute branches of the lymphatic vessels, and their lining 
is composed of the same epithelioid plates as found in the spacea 
Between these plates, crevices are supposed to exist through which 
the lymph transudes. 

The lymphatic vessels follow the capillaries. They have, in addi- 
tion to the epithelioid lining, a muscular coat and a connective-tissae 
coverii^. Valves, similsr to the ones found in veins, are seen in 
their interior. All the lymphatic veaaela of the left side of the head 
and neck, the left fore limb, the chest, the abdominal cavity and 
hind limbs converge toward and empty into a central vessel, the 
thoracic duct, which empties into the anterior vena cava; the 
lymphatic vessels of the right side of the head and neck and the 
right fore limb collect and pour their contents by a separate duct 
into the same vein. 

What medicinal and other agencies may be employed aa lympha- 
go^es? 
The ingestion of large quantities of water assists in increasing 
the amount of lymph. Certain agents, when injected into the circu- 
lation, increase the flow of lymph, such as peptone, decoctions of 
intestinal wall, liver, etc., crystalline bodies such as sugar and 
neutral salts. The administration of sodium citrate by the month 
increases the general lymphatic circulation. 

In what diseases of connective tissue is the lymph specially involved? 
In infected wounds and supporative inflammations. 

What forces assist the flow of lymph? 

Contraction of vessel walls, aspiration by the diaphragm, con- 
traction of the abdominal muscles, peristalsis, and valves in the 
lymph-vessels. 

Sein 
State the function of the skin. 

Protective covering for the body; sense of touch; excretion of 
waste matter and regulation of temperature. 

Describe the glands found in the skin of domestic animals, noting 
the relative number and complexly o£ these in the different 
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'genera, and the attendant variation of the product in amount 
and facility of secretion. 

The «we»t-giand8 in the ox are rudimentary, consieting merely 
of oval sacs found principally on the mtuzle. In the horse, dog, 
cat, sheep and hog they are more highly developed, being long 
convolated tubes which pasa through tbc entire thicknem of the 
akin. The Kwcnt-glands of the horse are quite ifenerally distributed, 
but there are certain parts of the akin which sweat more frwly than 
others, for instance, the base of the ears, the neck, sidea of the cheat 
and the inside of the thighs. Mules and donkeys sweat with diffi- 
culty and then principally at the base of the ears. Do^ and cata 
perspire freely on the foot-pads and but very little elsewhere. The 
flweating of pigs is confined to the anout. Sheep are said to perspire 
very tittle or sot at all. 

The sebaceous glands, racemose in type, are scattered quite gener- 
ally over the body, but are more especially developed where there 
is an abundant supply of hair, also in the prepuce, cars and eyelids. 
The ducta of the gebaeeous glands, u a rule, empty into the hair 
follicles. These glands are very nomerous in sheep and secrete 
the oily eubatancc known as wool-fat or lanolin. 

I Classify sebaceous glands ; name their secretion and give their function. 

There is no clasaitlcatinn known but they present every degree 

of complexity in conformation from a simple follicle to a compound 

IobuIatc<d gland. Their accretion is known as sebum, a fatty matter 

mixed with the debris of broken-down cells. 

Function is given in answer to preceding question. 

I What is the difference between sebaceous and sudoriparous glanda? 
Sebaceous glands are ruecmosc in type; their secretion, sebum, 
an oily substance, is formed principally by a fatty degeneration and 
breaking down of the cell-contcnt. 
Sudoriparous glands secrete sweat by a true secretory activity 
of the cells composing them. The ncr\'e supply to sweat-glands is 
I more acutely developed than is the case with sebaceou.>« glands. This 
is demonstrated by the effect of emotion on the production of aweat. 

WhBt (s sebum? State where and how it is secreted and give its func- 
tions. 
Sebum is the secretion of the sebaceous ^ands ; it is a thick, 
semifluid BnbManoe, composed of fat and epithelial debris from the 
cells of the Malpighian layer. For manner of secretion, see answer 
to preceding qucation. 

Sebum saves the epithelium from the disintegrating influence of 
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water, protects th« animal from ihn elements, espeaallj rain bwiwat 
keeps ihc skin moist and pUBble und maintauu a gloavy hair coat. 

State the effect of a complete compuisocy suppression of cutaneous 
perspiration. 
A loss of body heat followed by death in a fuw daj-s is produced 
by vftniiKliing thi; skin, Formerly, it was thought that this rctfu 
was due to the retention of poisonous products. 

Of what does dandruff consist? 

Epithelial seAles, fat, eolorinff matters, salts, silica and dirt. 

State the difference in structure of hair, fur and wool. 

For is very fine, closely set hair, and is distinguished t 
otdinury liair, which is longer and coarser and generally more or 
leas present with it. Wool is a modified form of hair, distingnished 
by its slender, soft and wavy or curly structure and by the higi 
imbricated or fierrated surface of its filaments. 
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Mention the conditions that favor the growth of wool or of improve- 
ment in its quality. 
Good feeding of a rather high nitrogenous diet ; neither too Ii 
nor too cold temperature; dry mirroimdings. Salt and sulphur 
are thought to aid tbe growth of wool ; at any rate, the former is 
indiypciisuble as u part of the diet and should be given regularly; 
the latter in valnahlft as a mild laxative and, by its general tojlb 
action, may improve the fleece. • 

What precautions may be taken to Umtt the growth of an injuriously 
long, thick coat of hair? 
Warm quarters and blanketing will cause shedding, Clippi: 
may be resorted to. 

Urmte 
Give in full the functions of die kidneys. 

They are ihc filtering oi^ans of the bodj*. They excrete urine, 
which consUta of nitrogenous waste products, salts and other excre 
mcntitious substances. 
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What is the structure of the capsule of the kidney and how docs thii 

capsule affect the progress of the urine tlirough the urinifj 

erout tubules, pelvis and ureter? 

It is eompoBcd largely of flbrmus tissue and is rigid and unyicTi 

ing. The iiitcnisl pressure, therefore, tends to force the uri 

through the various canals. 
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ribe the cortical layer el the kidney and state where the secretion 
of the liquid and solid elements of the urine takes place. 

The cortical layer is the esential secreting region. It contains 
the Malpighian bodies and convoluted tubiilcit, a.s well us the bcgio- 
Ding of the ntraight collecting tubules. Beneath the cap.snle, also 
between the cortex and medulla, is a narrow lu>'er in which no 
gloioeruli are found, otherwise the cortex is filled with them. 

In tbo glomeruli, the water and perhaps the salts are passed 
ont, while in the tubules the organic matter is excreted. 

Give the composition of uritie. 

Water. 

Organic mailer : Urea, uric acid, hippuric acid, creatine, crea- 
tinine, benzoic scid, ethereal sulphates of phenol and cresol, coloring 
matter and mucus. 

Salts : f^ulphates, phosphates and chloridea of sodium, pota&- 
sinm, ealcitim and magnesium. 

Name five ingredients of urine. 

Water, urea, nric acid, hippuric acid and salts of sodiiun, potas- 
sium, calcium and magnesiom. 

Compare the urine of herbivora with the urine of camivora aa to its 
chemical reaction and give tlie cause for the diiTercnce. 
The nrine of herbivora is alkaline, owing to the excess of alkaline 
salts of organic acidn cuntained in their food, Kuch as malic, citric, 
tartaric and succinic. These salts are converted into carbonates 
during their passage through the body and appear as such in the 
arine. The urine of camivora i.s acid in reaction, due to the pres- 
ence of the acid phosphate of soda. 

I Give the reaction and specific gravity of the urine of (a) the horse, (b) 
the ox, (c) the sheep, (d) the dog. 
(a) Alkaline, 10S5; (b) alkaline, 1020; (c) alkaline, 1010; 
(d) acid, 1050. 

I What is the average amount, by weight, of excreta and of urine passed 
in Iwcnty-four hours by (a) the horse, (b) the cow? 

(a) Excreta. 24 lbs. ; iirinft, Si^i. pints. 

(b) Excreta, 75 tbs. ; arine, 25 pints. 

at are the sources of urea? 

Urea is a nitrogcnmia end-product, derived from proteid food 
and proteid ttssom. These substances, after destruetiDD, are dis- 
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charged into the blood in the form of ammonia compounds and are 
ihen converted into urea in the liver. 

State the causes, racial, dietetic and pathologic, that tend to cause 
acidity of the urine. 
The urine of camivora in acid, due to the aoid phoephat« of scxia. 
A flesh diet or Hturvatiou, when the animal ifi living on its own 
tiaBue, produces aciditjr of tlie urine. If a horse in fed exclusively 
on onts, its urine becomes aaid, because the acidity increases with 
the nitrogen contents of tJie food ; oats are very rich in nitrogen. 
Th« urine of herbivora is acid io fevers when the appetite is lost or 
impaired, also ia catarrh of the intestinal traet . 



Ndtkitiom 
Be&ie (a) metabolism, (b) anaboUsm, (c) cataboUsm. What is meant 
by the metabolism of nutrition? 

(a) The changes occurrinR in living tismiesi the building up 
tad breaking down of the body tissues. 

(b) The building up process or the oonrersion of matter into 
protoplasm. 

(c) The breaking down process or the conversion of protoplasm 
into a lower state of organization and ultimatel>' into waste products. 

By the term "metabolism of nutrition" is meant the construct) vu 
or anabolic metabolism, i.e., the process of assimilation. 

Name some of the important food protetds. What do green vegetables 

contain? 

Oats, rye, wheat, com, barley, brewers* grains, clover and grass. 

Qrecn vegetables consist principally of water and are very poor 

in protein. The color is due to a green coloring matter, chlorophylL 

Name the classes of non-nitrogenous foods. Give a list of the foods 
that come under each class named. 

1. Carbohydrates; stJire-h, sugar, gum and cellulose: 

2. Fat : the fat part of milk and meat. (Also vegetable fats.) 
8. Inorganic matter : chlorine, potassium, sodium and iroo. 

Mention the effete materials in the body produced from nitrogenous^^ 
foods. 
Urea, uric add, hippuric acid, creatine and creatinine. 

What are the ultimate results of proteid foods in the l>ody? 
See answer to preceding questioa. 
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Wh«t it the chief function of fat in the body? 

By itfi oxidation, it supplies heat nnd energy. 

What would constitute a proper diet for a horse weighing 1500 lbs. 
and working every day? 

TlmoUif hM-s 10 pound* 

Oaia Impounds 

WiMst briui 4 pound* 

Cbm 1 4 pounds 

Give the origin and the destination of glycogen. 

Glyoo^eD is derived from the starch in the food. It is stored m 
the liver and dispensed to the tiasucs in the form of glucose. 

Discuss briefly the nature and value of a balanced ration. 

A balAiici'd ration iit one ooiitainiiiK all of the food elements in 
the proper proportions for the animal's reqoirementa without incur- 
ring a lo«8 in wfigbt. The tifutueH r«(iair« all of the food etcmentu 
but in different proportions. This proportion is approximately one 
part of proteid to inx parts of carbohydrati; and fat 

Why are oats better than corn for growing animals? Give their 
chemical composition roughly. 
Opinions di6fer widely as to the relative value of oata and com 
for growing uumals. In th« eorn belt, colts are raised from 
weaning time to maturity on com. In the Eastern states oats are 
favored. A mixturv of the two grains givus bt-tter results than cither 
fed alone. Persons favoring oats claim they are superior for the 
development of qualities of temperament and muscle and that they 
bare a tonic effect in imparting "life" to the horse. The feeding 
of corn tends to lay on fat and sometimes causes dtgestiTe troubles 
because of the higher proportion of carbohydrates and oonscqacntly 
more fermentation. 

Compotiition in per cent follows: 

Pnt«bi Fat fibw 

Oats M.4 4.8 10^ 

Coira 10.4 8.0 ZJO 

Give a daily ration containing the proper relative amount of dry mat- 
ter, protcids, fats and carbohydrates for a dairy cow that 
weighs 900 pounds. 

ClovM ha/ 10 pounds 

Oorn niUge 35 pounds 

HoRtiBj clMps 2 poiindii 

Whest bran 4.S pounds 

Unswd meal S.a pousda 
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Give Uie effects of starvation on the tissue. 

TIio atumal lives on its own tissuea. The urinv of licrbivora Ixv 
comcs acid. Nitrogoa is climiiiatvd rupidly at first, but soon only 
a small Amount is lost daily. The amount of carbon dioxide excreted 
fallx in amount and the abRorptian of oxyften is reduced. Tbu fat 
HulTcrs the greatest Iohh, being nearly all consomed before death 
ooours. The central nervous syiftem sulTent no lom. 

Akim.m. Heat 

How is the heat of the body <a) maintained, (b) regulated? 

(a) By muscular contraction and t«nnoii. glandular octivity 
and tiiHUe oxidation. 

(b) iiy the heat eeatrea in the brain, which preside over and 
maintain au equality in heat production and heat loss. 

What is animal heat? What conditions influence the temperature of 
the body? 
Animal ht>at U the boat produced in the body by the chemical 
changes occurring in the tissues. Four-fifths of the daily heat pro- 
duction is generated in the skeletal muscleR. 

Excreisu, feeding, clmnges in the atmospheric temperature, 
variations in the amount of humidity, sweating, defecation, urina- 
tion and respiration influence the body temperature. 

Give the average normal temperature of the (a) horse, (b) ox, (c) 
dog, (d) sheep, (e) swine, (() cat, 
(a) 100.4* ir. m.O" C). 
C). 
C). 
C), 
C). 
C). 

Why does the temperature vary with external conditions in cold- 
blooded animals and remain constant in spite of external 
conditions in warm-blooded animals? 
Because of the difference in the energy of tissue changes. Is 
cold-blooded animals the deWopment of heat is so slight that it 
is quickly dissipated in a cold atmosphere, whereas, in warm-, 
blooded animals the amount of heat, on aoconnt of the greale 
energy of tissue change, is so much greater that it gives up only 
part to tlie surrounding medium. Furthermore, in warm-bloode 
animals, the heat-regulating meohantsm ia undoubtedly more highlj 
developed, in fact, there would seem to be no such mechanism 
the cold-blooded animals. 



(b) 
<c) 
(d) 
(e) 
(f) 



101.8° 
101.5° 
104.0" 
108.3" 
101.5- 



F. 
F. 

P. 
F. 
F. 



(38.6" 
(40.0" 
(39.0° 
(38.6' 
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BKpIai3 why the temperature does not rise unduly as a result of severe 
exercise. 
Because the lieat'regulaliiig mechanism causes the exeesa of heat 
to be lo«t through radiation, sweating, etc., and thus a balance is 
maintained. 

Mention the causes of the variations in the average temperature of the 
borse and of the dog. 
A rlso in tfiupLTutun- may be duo to a contruction of tlie capil- 
laries in the xkin, t'ollowtng a cooling of the exterior, thus sending 
more blood to the deeper internal parta. Exerciiie and oxidation of 
food incrcaa; the body heat, tiierofore there is u daily variation eorrc- 
apouding to periodx of activity and re»t \V*huu thu peripheral 
veasels dilate, a greater radiation occurs and the internal temjiera- 
tttru falls. The body temperature is lowest in the early morning 
wlii;i) the vital proecssvs are at lowest ebb. 

Describe the chief factors in the regulation of the temperature of the 
body. 
The heat centres in the brain predde over the heat-regnlating 
mechaniKDi. Ueat lo(» occurs through radiation and conduction, 
evaporation of sweat, evaporation from the mouth and Qoetrila, 
vaporizing of water from the hinga, warming of iiLipircd air, feces 
and urine. Ueat production occurs through oxidation of tissues, 
gtaudular activity, and muscular coutraction and tcosiou. 

[What is a calorie or heat unit? 

A large caloric is the amotmt of beat needed to raise one kilo- 
gramme of water from 0' to 1^ C. A small calorie is the amount 
of heat needed to raise one gramme of water l" C. in temperature. 
(A horse produces 2.1 large calories per hour for every 2.2 pounds 
of body weight and it is estimatM that a 1100 pound horse loses 
20,6S1 large calorii-s per diem when at rest, 24,500 at moderato 
work and .'17.200 at hard work.) 

What tissues produce the greatest amount of heat? 

The skeletal muscles; foor-tifths of the daily heat production 
originating in them. 

! Compare the natural means by which the tx)dy of the horse is cooled 
in summer with the means by which the body of the dog is 
cooled. Explain. 
The horse lo«« heal to a great extent by the evaporation of 
perspiration from the skin. The dog sweats but little and that only 
on (he foot-jiads, but by panting, (be mouth cavity and I'espiratory 
paasages are supplied with a rapidly changing current of air. This 
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ctmaea a rapiil evaporation of moisture from these partfl, thereby 
cooling tli« body. 

Give arguments (or and against clipping horses in winter. 
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Define: voluntary muscle, involuntary muscle. Give an example of 
each. 
Voluntary muscle is on« the movements of which are under the 
control of the will ; uearl)- always striated ; «.g., any skeletal muscle, 
such as the masaetcr, biocps, etc. 

Involuntary miucle is one the movementa of which are not 
under the control of the will; nearly atws^'s non-striated, e^., 
muscles of the intestinal walls, bladder, etc. 

What peculiarities has the heart muscle? 

Heart muscle is striated but is involontary. Its Sbres are 
formed by branched, nucleated, quadrilateral cells and have no 
Bsroolemma. 

What are the functions of muscle? How many kinds of muscle are 
there? 
Functions: mowm«nta of the skeleton, contraction of the heart, 
r^pilation of the blood supply, transportation of ingesta along thej 
alimentary canal. 

Varieties: 1, voluntary, skeletal, striped or red muscle; 2, in- 
voluntary, unstristed or pale muscle; 3, heart muscle. 

Discuss the phases of a muscular contraction. What chemical changes 
accompany muscular contraction? 

1. The latent period, which IhbIb about one one-hundredth part 
of a second, is the time occupied by the stimulus to traverse ths 
nerve and by the muscle in preparing itself. 

2. The period of contraction occupies about one-tweoticth of a 
seeond, during which time the muscle abortens. 

3. The period of relaxation which follows the maximum of 
contraction and has a duration of about one ooe-hundredth of a 
second longer than the period of contraction. 

Chemical changes accompanying musculttr contraction are: in- 
creased output of creatine, urea, carbon dioxide, sarcolactic acid; 
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IIVodtietioD of heat by the oxidation of the carbohydrat«s, gl^'eogen 
sod sURsr. 

Define muscular excitability. What conditions tend to (a) impair 
muscular excitability, (b) enhance muscular excitability? 
MoMular excitability is the power possessed by miuicles to 
reqwud to stimuli. This excitability is indepi'ndent of the motor 
nerve, as may be shown by inieeting curarv into the muscle, when 
stimulation of thv motor nerve will not produce muscular contrac- 
tion, bnt if the same stimulus is applied directly to the muwle, con- 
traction follows. 

(a) Pati^ur and K>)K«Ded blood supply. 

(b) By training and "conditioiuiig" the voluntary muscles are 
educated to vork in the best and most economical manner; their 
reqKmse increases in rapidity and power and their relaxation ia 
quickened to prevent loss of time. 

What changes take place in a muscle as a result of rigor mortis? 

The muscle becomes firm and solid, loses its elasticity and does 
not respond to electrical stimuli. Its reaction is no Ioii^t alkaline, 
but beoomea acid owin^ to the sarcolactic acid formed. The proteids 
eoogulote, carbon dioxide is produced and heat is evolved. 

^h Nervous Ststbu 

Describe (a) an efferent nerve, (b) an afferent nerve. Give the func- 
tion of each. 

(a) One conveying impiilscs from a centre to the periphery. 
This impulse may cause contractions and movements of muscles, 
Uood-veaaels and viscera, or, it may be inhibitory in character aud 
thus slow the heart, retard peristaltic action, etc. 

(b) One convejing impulses from the periphery to a centre. 
The impulse may be one of the special senses, sight, heAriug, smell, 
etc., one of pain, heat, eold, etc. 

Clasufy nerves according to function and state the function of each 

class named. 
^_ 1. Afferent or seusorj'. 

^B 2. Efferent or motor. 

See answvr to preeedJng question. 

Describe the [unctions of the spinal cord. 

1. Couduots impulses from tlie periphery to the brain and vict 
versa. 
^L 2. Seat of nomaroos reflex actions. 

H 3. Takes some part in coordination. 
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What are the functions of the spinal nerves? 

Th« superior roots couvey tieiisorj' impulses from the whole 
body, except certain parts of the face. The inferior roota convey 
motor impulses to all of the voluntur>- muscIoB, abto to tlie bladder, 
uterus, iot«stiue8r other hollow viscera, blood-vessela, and OTfeat* 
glauda. H^^H 

What would be the effect of division of one of the inferior nerve roots ' 
of the spinal nerves? 
Motor paraly^ia would follow in the parts supplied by the nerve. 

What would be the effect if both nerve roots of the spinal nerves were 
cut? 

Sensory and motor paralysis would follow in the parts supplie^i 
by these branches. ^H 

What is reflex action? Describe an experiment illustrating reflex 
action. 
An^' iuvoluntary action produced by a stimulus that is conveyed 
to the central nervous system and reflected to the periphery. If i 
the foot of a frog, with its brain destroyed, is pinched, the leg will 
be drawn awuy from the irritant. 




Discuss the reflex functions of the spinal cord. 

In the spinal cord, there are a great number of reflex nerve cen- 
tres which arc capable of acting independent^' to a grcatvr or 
less cutout. Each centre has an Afferent »nd an efferent root and 
is able to generate impulses which are carried to the periphery 
without any osaiAtonce from the brain. This is shown by experi 
mcutg conducted on a frog with the braiu destroyed aa described 
the preceding answer. 

What is the difference in function between the superior and the inferior 
columns of the spinal cord? 
Through the superior column, impressions, such as temperature, 
prcssore and muscular sense, are conveyed to the cerebrum. Thn 
inferior column conveys motor impulses to the body. The respira- 
tory and vasomotor fibres also ptiss tlirough the inferior eolunin- 
So it may be said that the superior colunui is an afferent channel 
and the inferior column an efferent diannel. 



experi- i 
il»^j^ 



What is the difference between a motor nerve and a sensory nerve? 

A motor nerve carries motor impulses from a centre to the 
periphery (efferent). 

A sensory nerve carries impulses from the periphery to a oentre 
(afferent). 
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State tfie function of the phrenic nerve. 

It is the motor neire to the diaphrsfm. 

ribc the effect of electric stimulation on a motor nerve. 
Muaculor oontraction follows 

Name and describe the membranca of the brain. Give the function of 
each. 
The outer membrane, the dura mater, ia denae aud Qbrous and 
serves a very valuable protective function. The aracknoid is a 
acroux mombrune applied against the inner faee of the dura. It 
coDtaina the eubaruchnoid Huid which eqaalizi-s pressure on the 
brain and saves it from jar aud coacusuon. The pia mater, the 
most internal, ia a tliin but very vascular structure. It passes 
into all the convolutioiia of the surface of the brain and supplies 
it with blood. 

State the function of the cerebelluin and describe the effect of its 
removal 
The cerebellum presides over the coordination of body move- 
menta and wiuilibrium. If removed, the power of coordiuatiou is 
lost, muscular weakucsB cnsuca and dtsturbancea in equilibrium 
follow. 

^•ocate the medulla oblon^ta. Mention four centrea located in it. 

The medulla ')» locatt^l at tlic upper end of the fipltuil oord, be- 
tween it and the oer^brum, and reata on the basilar proct-A^ 

Centres located in the medulla are: the respirator)-, vaso- 
motor, deglutition end vomitiag. 

^iacuaa the functions of the medulla oblongata. 

Serves as a medium of tranHmusaion of motor and sensory im- 
puhieti and contains eoutres for mastication and suckling, secretion 
of aaliva, deglutition, vomiting, dilatation of the pupil, eoughing, 
neennff, closure of eyelids, contraction and relaxation of the blood- 
vessel walls, cardiac inhibition and respiration. There is also a 
cvutre which controls tJie glycogenic function of the liver. 

^taie the function of the cerebrum. 

The cerebrum ia the seat of sensation, reasoning and will. It 
ftftntainii motor and seosoiy areas and the centres for tiight, hearing 
and taste are located in it. 

(a) coordination, (b) augmentation, (c) inhibition, (d) autom- 
atism. 

(a) Ilarmony and rhythm in mtuicular movements. 

(b) The iucreasiug of the actiou of nerve centres by afferent 
fnpolsea. 
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H (c) Arrest or restraint of a process effe«t«K) by nervous inSiuiDOS. 

^ (d) The power powwiseecl by nvrvu cuiitnai to originato nurvoua 

impulses. 
How doet the nwvoua system influence secretion? 

Thrniigh n-Qvx action, us hIiowu by Iht; seerotiOQ of saliva pro- 
duced by the pre-sence of food iii the mouth, or of the gaAtrio juice 
by food in the stomach. 

What are (a) voluntary movements, (b) reflex movements? h 

(a) Morements under control of the will. ^ 

(b) Involuntary movementa produced by stimulatioD of a 
peripheral ni'rv*. 

How many pairs of cranial nerves are there? Give the name and the 

function of any one pair. 
Thi^rt! are twulvu pairs of cranial mT\-i». The first pair, olfac- 
tory, 13 concerned in the st-nse of smell. 

Give the function of the optic nerve. 

(The second pair of cranial ncrws.) The nerve of sight. 

Give the function of the third pair of cranial nerves. What musclca 

does it supply? 

(The oculomotor.) The motor nvrve to the eyeball. It suppli«s 

all the muscles of the eye, except the external rectus and superior 

oblique; it also supplies the muscle of the upper lid and sends 

fibres to the iris and ciliary mtuKlc. 

State the function of the fourth pair of cranial nerves. 

(Patbeticiun.) The motor nerve of the superior oblique moacle 
of the eyeball. 

State the function of the fifth pair of cranial nerves. 

(Trifacial.) This is a mixed nerve, i.e., both motor and sensory. 
It supplies motor power to the muaclcs of mastication, avnsatioD 
to the side of the face, lips, mouth, temple, part of the ear, conwa, 
conjunctiva, nasal mucous membrane and anterior two-thirds of 
the tongue. It also sends troplilc fibres to tlie eyeball. 

What is the function of the sixth pair of cranial nerves? 

(Abdncena.) Supplies motor power to the external rectus 
muscle of the eyeball. 

Sute the function of the seventh pair of cranial nerves. 

(Facial.) Motor nerve to the muscles of the middle ear, exter- 
nal ear, cheeks, lips, nostrils and orbicular muscles of the ey& 
Throngh its chorda iympani branch, it supplies the anterior )>or- 
tion of the tonpue with lasl« and sends secretory Sbrtrs to the maxtl- 
lary gland, and dilator fibrvs to the blood-vessela. 
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^VSnte the function of the dghth pair of cranial nerves. 

^K (Auditory.) ^itse of hearuflr iu><l iuaiu(ennii«e of equilibrium 

^P through ita coDoectioti with the aemiciroular canals. 

What is the function of the glossopharyngeal nerve? 

((Ninth pair of cranial nerves.) This is a mixed nenrc; it sup- 
plies motor power to the musclea of the phar>'nx and seiuory fibres 
to the posterior third of the tongue, the soft palate, part of the 
\ pharynx, and thu anterior surface of the epiglottis. It is princl- 
I pally concerned in deglutition and the sense of taste on the posterior 
third of the tongue. 
State the function of the pneumogastrlc, or vagus, nerve. 

(Tenth pair of cranial nerves.) It nuppliea ftenHation to the ex* 
temal ear, pharynx, cGsophagus, stomach and respiratory paasagea; 
and motor power to the muscles of the pharynx, larynx, trachea, 
bronchi, cmophagus, stomach and intcstinos. 

It is the inhibitory nerve of the heart and eontaina vasomotor 
fibres for the lungs and trophic fibres for the lungs and heart. 

I "What is the function of the eleventh pair of cranial nerves ? 

(Hpinal at-cessory. ) Motor nerve to the sternomaxillaris, raas- 
toidohumeralis, and the cervical and dontal trapesius muscles. By 
(^ving motor fibres to the vagus, it has some control over the larynx 
and voice. 

State the function of the great hypoglossal nerve. 

(Twelfth cranial pair.) Motor nerve to the tongue. 

at nerves, afferent and motor, supply the larynx? 

tiiupcrior laryngeal branch of the vagus is the an'crcnt or sen- 
sory nerve. It also supplies motor fibres to the cricothyroid musole. 
The inferior lar>Tigeal, or recurrent, branch of the vugua supplies 
all the musclea of the lar^'nz, except the cricoth^Toid, with motor 
power. 

What symptoms would ensue in case of a transverse section of the 
^K motor nerve supplying the arytenoid muscles on one side? 

^^^^ Inspiratory dyspnoea, accompanied by a roaring or whistling 

^^^P aoond due to paralyHis of the muscles moving the vocal cord. The 
^^^^ eord would hang free in the larynx obstructing the air current. 
^V Paralysis of this kind produces the. disease called ' ' roaring. ' ' 

1 What are the functions of the sympathetic nervous system ? 
^L Thu sytnpatJietic nervous system supplies vasodilator and vaso- 

^H constrictor fibres to the blood-vessels, the viscera with motor and 

^H inhibitory fibres, accelerator fibres to the heart, dilator fibres to the 
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pupil, secretory fibres to the sn'eat, ftaltvsry and sebaceous gUods, 
motor fibres to the muocleB of the hair, aad influenoM the proee« 
of Butrition in general. 

Mention the three classes of ^mpathetlc nerve ganglia, giving the 
(unction of each. 

1. Vertebral ganglia, afford connection with the cerebronpinal 

2. Collateral ganglia, including the cardiac, solar and meaenterie 
plexuses wliieh Kcud branches to the varioun organs, supplying them 
with accelerator, vasotuotor and 8ecretor>' Shrea, and carrying from 
them afferent impiUsos. 

3. Terminal ganglia, fibres originating in the collateral ganglia 
and terminating in the tissues, control certain reflexes. 

" SEnees 

What are the special senses and what drug makes them more acute? 
Hearing, sight, smell, taste and touch are the npeml senses. 
Strychnine mukc» them more acute. 

Name the appendages of the eye and sute the (unction of each. 

Eyelashes: protective function; they give warnings of danger, 
^v Eyelids: two in number, protective covering. 

^f Membrana nictitans : third eyelid, removes foreign bodiea. 

Meibomian glands : secrete an oily liquid to lubricate the edgap 
of the lids and prevent the overflow of tears. 

Conjunctiva : a mucous membrane which provides a smooth glid- 
ing surface between the lids and the cornea. 

Caruncle : small, red elevation at the inner canthus, which directs 
the tears toward the puneta. 

Lachrymal apparatus: secrete and carry away the tears whieh 
lubricate the cornea and inner side of the lids. 

Ocular sheath: binds the structures of the orbit together. 

What is the function of the iris? Describe the innervation of the iris. 
The iris regulates the amount of light poning into the eye. Ita 
flireular fibres are suppli^ by the third pair of cranial nerves and 
ita dilator fibres arc innervated by the sympathetic. 

What structure in the horse's eye serves the purpose of the human 
eyebrow? Describe dearly the position, attachments and 
^b movements of this structure. 

^F The membrana nielitan«. It is situated ia the inner angle of 

the eye, and is continued posteriorly by a strong, adipo«e cushiou 
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which insiouatea itelf between all the inusclflH of the eyeball. When 
tbe rwti mtud«a rctrsct the eye in the orbit, this fatty cushion is 
forced outwardly and the membnua nietitaos is forced forward 
orer the eye. 

l&te the function of the corpora nigra (pigmentary bodies of the kit). 
Assist in absorbing ra>t( of lig)it. 

tNcribe the process of focal accommodation. 
The crystalline lens becomes more convex for near objects be- 
cause ifao raya are more divergent. This convexity is brought about 
by tbe bulginft of th« lens when the tension on the capsule is IcKSCiicd 
by the action of the ciliary muscle which contracts and draws for- 
ward the choroid coat and with it the ciliary proocesea. A reversal 
_ of this process will produce a lesser convexity of the lens and thua 
P properly fociiit distant objects. 

What are the functions of the lachrymal secretion? 

It lobricatea the oonjtmctiva, keeps the cornea brilliantly polished 
and wHshcJi away foreign bodies. 



I 



scribe fully the function of the auditory nerve. 

Special sense of hearing ami Ihmtigh its connection with the 
aemieircular canals asKistn in maintaining the cqnilibrium of 
the body. 



How do the auditory sensations reach the brain? 

^The t^'mpanum receives the sound wave and trannmits it through 
the chain of bones (malleus, incus and stapes) to the fenestra ovalia 
irilieb imparts an impulse to the perilymph of the labyrinth ; the 
perilymph carries the impulse through the vestibule and from here 
it is cjirried into the acala vejttibuU of the cochlea. The vibrations 
pass through the spirat-ahaped cochlea and set in motion the 
membrane of Rcia«n«r; this causes the lymph in the cochlear canal 
to vibrate and reach the scala tympani. The lymph in this oanal 
is now set in motion and afTectx the basilar membrane on which 
tbe organ of Cnrti rents. The auditory nerve ends in the or^an of 
Cort), so the impressiona are carried from this organ to the brain. 
; 



It is the function of the Eustachian tube? 

It allows an equalization of pressure 
nembrana tympani. 



on both sides of the 



the four primary taste sensations. 

Sweet, bitter, aeid and salt 
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What nervet arc concerned in the tensation of tute? 

The giutatoi7 branch of the fifth pair of orsnial nerrei, which 
receives flbrea from the chorda tTinpam of the seventh pair, mp- 
plien the taste buds on the anterior two-thirds of the tongue. The 
poiterior one-third ia supplied by the glossopharTngeaL 

What three eorti of ImpreHtona are obtained through the cutaneoua 

nerves? 
Temperature, pain and preasore. 

The Foot 

What are the providoni for preventing concuirion in the foot? 

1. The jdelding articulation of the pedal joint. 

2. Expansion of the heels when in contact with the gronnd. 
8. The foot-pad, or frog. 

4. The slight descent of the pedal bone and sole, when weight 
ia placed on the foot. 

What are the uses of the lateral cartilages? 

1. They form an elastic wall to the aenaitive foot, and afford 
attachment to the vascular lamine. 

2. They carry the sensitive lamiiue outward when the hoof 
expands and so prevent any disturbance of the union of the insen- 
sitive and sensitive laminffi. 

3. They provide passage for the blood-vessels and their move- 
ments asstst the venous circulation. 

4. They admit of expansion under the influence of the body 
weight 

How does secretion occur from homy structures and what provi^on* 
are made for a freer secretion at given points? Name such 
points. 
From the lower edge of the coronary substance, white, proto- 
plasmic cells are poured out between the papilhe ; these cells are 
carried down and pressed between the sensitive leaves. As the 
homy leaves pass through the sensitive leaves, the vascular layer 
of the latter fumuihes them with homy lamellie. 

The wall is thicker and longer at the toe and quarters than at 
the heels because it ia at these regions that the greatest wear and 
tear occurs. The thinness at the heel corresponds to the yielding 
power it possesses, and which is an essential part of the antuxai- 
cuasion mechanism. 



PHYSIOIX)GT 



IGl 




I 



ention the keratograous tissues of the foot, giving the function ol 
each. 

1. Tbe coronary cushion Becretes the wall. 

2. The velA-ety tiwnie aecretes the sole and foot-psd (frog). 
S. The luntnul tissue secretes the homy lamelln. 

tate the functions of the sensitive laminsc or podophyllous tissue. 

It is the seat of tactile seiiae. secretes homy lamella; and the 
hom>- lamime to cover the pedal booe, thus providing support for 
the body weight. 



Define phyniologic shoeing. 

Shoeing of the normal, or healthy foot, as con1rB.<ited with the 
spceial shoeing ncceaiuiry when pathologieal conditions exist, it 
comprises the proper paring of the foot and careful Adjustment of 
the shoo so that the hearing stirfaco is the same as in the unshod 
foot, or in other words, as nature intended. 

It purpose does horseshodng serve? Is it essential that horses 

be shod? 

Horseshoeing Rer\*c8 a protcettrc function, primarily. It may 

help to correct deformities and overcome 1amenf.»t in many cases. 

Hones iised on city pavements and muc^tdam roads require shoes 

to prevent wear of the hoof and on slippery ittreets to prevent 

, slipping, nortscs are often used on farms without shoes with no 

deleterioos effect 
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GCNXRAnOK AND DetKLOPVENT 

ttate the function of the testicle. 

The production of semen, especially the generative element of 
the same, viz., spermatotoa. 

Describe fully the development and maturation of a Graafian follicle. 
The germinal epithelium covering the ovarj' grows into the body 
of the latter a.s a long cylinder of cells. Thcec cells beeomo cut off 
from any connection with the outaide, and one cell (occasionally 
two) takes on the appearance of an ovam, and the remaining cells 
become the membrana granulosa, enclosing it. A connective-tissue 
capsule, the tunica fibrosa, forms around this structure, and between 
It tad the membranu granulosa a fluid, the liquor folUculi, appears. 
This whole strncturo continues to grow and approach the surface 
where it remains until ovulation occurs. 



152 PHYSIOLOGY 

Describe the i^acenta and state its fnDction. 

The placenta is a membranoos Btructure within Hie nteixui viddi 
establishes commamcation between the mother and foBtOB by mean 
of the umbilical cord. In the mare, it is diffuse, i.e., the villi which 
intimately unite the chorion and uterus are scattered over the whole 
surface of the chorion. In the cow, the placenta is cotrledonary, 
s.e., the villi are gathered into tufts upon tiie surfaoe of the ehorion, 
and these tufts correspond to elevations of the mucous membrane 
of the uterus. In the dog and cat, the villi are arranged in. a band- 
like manner over the chorion with a considerable space im either 
side free from villi. This form of placenta is called "sooary." 

Describe the decidua vera of the cat and state its function. 

Zonary type (see preceding answer). It establishes communi- 
cation between the mother and fcetua through the umbilical cord. 

ffive the source and character of uterine milk. 

This fluid is secreted by the uterine glands and lies between the 
villi of the chorion and the uterine mucous membrane. It is of a 
white, or rosy-white, creamy consistency and contains proteids, fat 
and a small proportion of ash. It takes pari; in providing nourish- 
ment for the fcetus. 

Describe the mammary glands of the mare. 

The mammary glands of the mare are two hemispherical-shaped 
bodies, lying together on the median line in the posterior and 
inferior abdominal region, in the position of the scrotum in the male. 
They terminate below in a small prominence, the nipple, or teat, 
which is traversed by several ainuaes that communicate above with 
the milk reservoir and open on their free extremity by two, three 
or four canals. The gland is covered externally by a fibrous coat 
which sends prolongations into its interior and over this coat is the 
skin. The body of the gland proper is made up of a highly devel- 
oped type of sebaceous glands. 

Give the average percentage composition of (a) cow's milk, (b) mare't 
milk. 

Wt,ter 87.00 KS 

Bolids 13.00 8.8 

ProteidB 3.30 8J 

Fat 4.00 Ji 

U>BU>e» 4.9S 4.7 

Sslts 7» J 
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I Define pathology. 
PBtlioloK>' IB that braoch of modical sciciioe wliich treats of tbe 
cfKCUtial nature of di-scaite, especially of tlio ittructiiral aitd fuoc- 
I tionsl changes caused by disease. 
Special pathology dcjils with the pathologic procofflca in certain 
diseases, organs, or parts. 
How do infection, poison and nervous disorder, respectively, cause a 
I rise of temperature? 

Infection by bacteria produoes tnxins tvhich, being carried 
through the blood to the brain, utimulato tbo heat centre^;. Poiaona 
arc talien up by tbc blood and act the name way. Nervous dis- 
orders, by disturbini; the process of metabolism, cause toxic prod- 
uct«. such as albtunoscs, peptones, or fcrmenla to be fouud. ThcM^ 
products are carried in the blood to the heat centre& 

How many channels are there for infection to invade the ^rstem? 
B Describe them. 

■ Six. 

^^^^ 1. Through the digestive tract iu the food and water. 
^^^1 2. Throuprh the rcxpiralory tract in the inhaled air. 
^^^1 3. Through abrasions of the skin or intestinal mucosa. 
^^^B 4. Through the geuerativc organs, as iu douriuv. 
^^^B 5. Through the agency of insects as in Texas fever. 
^^^^ 6. In tbo uterus, direct from the sire at the time of coition or later 

^V from the dam. 

t Define the following terms: infection, disinfection, atrophy, oedenUt 
immunity, anaemia, hyperscmia, cystitis, orchitis. 
Infection refers to the entrance into the syatcia of a disease- 
producing micro^>rgHni»m capiibli; of sclf-multi plication. 
B DiHiiifection is the process of freeing from, or neutralizing, 
pathogenic germs or agents. 
Atrophy is a wasting or diminution in the size of u part. 
CEdema is a swollen condition of tissue caused by an excessive 
loenmulation of the tissue 0uid, lymph. 
Immunity is a condition of an animal or person in which there 
is an inaensitiveness or insiiseepttbility to a certain disease. 

* Vnlwt otborwiM ttMud si) qutotioiiB relate to tb* hofM. 
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Ansmia ia a rednction in tbe qoantity or quality of tin blood, 
affectiug the cellular elements or tuemoglobin or both. 

HTpemmia is a conditioti in wtaeh there is an exoasi of blood 
in a part of the body. 

Cystitis is the term applied to an inflammatory conditum of 
the nrinaiy bladder. 

Orchitds : inflammation of the testicles. 

Define fever and name five diseases in which it is an attending 
aymptom. 

Fever is a symptom-complex the most characteristic feature of 
which ia a rise in temperature. It is also accompanied by increased 
tissue waste, increased frequency of the pulse and respiration, les- 
Bened secretions, particularly of the urine, mental depression, 
increased thirst and loss of appetite. Five diseases attended by 
fever are -. anthrax, Texas fever, liemorrhagic septicsmia, influenn 
and pneumonia. 

Define primary and secondary lenon and illustrate by example. 

A primary lesion is a pathological condition produced at the 
point of attack by the causative agent (bacteria, trauma, etc.). If 
from this point pathogenic material is carried to other parts of 
the body and changes are produced there, the later formed lesions 
are secondary. For example, from an abscess on the leg (primary 
lesion) infection may be carried to the lungs, liver, etc, and produce 
absceBses in these parts (secondary lesions). 

State i^at value you would give to each of the following agents in 
the development of an infectious diseiUK: microbes, chill, 
electric tension, imperfect ventilation, impure water, de- 
cayed or indigestible foods, emanations from sewers, cess- 
pools or heaps of manure, impaired health or vigor from 
previous illness, fatigue, overwork, damp soils, exposure 
to hot summer sim. 
The first named agent, microbes, and it only, can produce the 
disease alone. The other agents can only act as accessory factors in 
lessening the resisting powers but none of them alone, or t^^ether, 
can produce an infectious disease without the causative factor, 
the microbe. 

Define (a) putrefaction, (b) ulceration, (c) emplqrsema. Name ^ 
diseases in which they are found, 
(a) The decomposition of animal or vegetable matter due largely 
to the agency of microorganisms and resulting in the production of 
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varioiu solid, liquid and gaseous matters some of whidi have a 
finit odcHT. 

(b) The formstion of ftii tik«r. Aa ulcer being an op«n sore 
oUier than a wound chanwterized by a loss of substance on a cnta- 
BMOi or mucoiis surface and a gradual dinntegratiou and necrosis ' 
of the tiBsuea 

(c) A swelling or infiation due to the presence of sir in th« 
intersticeti of the connective tissue. 

Putrefaction of the intestinal contents may occur in enteritis, 
and of thn liinKx in Ranf;renDii.s pneumonia. 

Ulceration of the nasal mucosa occurs in glanders and of tlio 
intestinal mucosa in hog cboIenL 

EmpbTsema of the lungs ia known bh heaves ; subcutaneous 
emphysema occurs in black leg. 

I What lesions and conditions would indicate that an animal had been 

B killed by lightning? 

^1 Blood is daA and uncosgtilati^d. the muscles dark brownish-red, 

H tbe endocfirdiom stained by the altered blood and the httart miiiwle 

H^ abowa hemorrhogiG infarcts in deatb by lightning. The tiHsues may 

^^^L be laoerated, showing hemorrhages. Branching, tree-like lin^s of 

^^^P sinseiDir along the course of the current. Rapid deeompoHition with 

^M slight rigor mortis. 

^^ Conditions aiding dlagnoalA are: fni^t oT lightning storm; nni- 

^P mat being found under a tree which shown tbe effects of the current. 

at ia meant by auto-intoxication? 

Auto-intoxicatioQ is a poisoning of the organism by substances 
which arise in tlie body itjielf through its own activity, that ia, it 
is a aelf-poisoning. The poisoning is the result of the abeorption 
of the waste products of metabolism or of the products of decom- 
podtion within the intestines. 

at is meant by microscopic and macroscopic? 

Microscopic pertains to objecis only visible by aid of the micro- 
scope. The term may be used in connection with work wjtli a 
micrasoope. 

Uaeromopic refers to objects visible witii the unaided eye (with- 
oat the microscope). 
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Define metastasis. Give examples. 

Metastasis is the transportation throngh tlie blood* or lymph- 
stream of a disease-producing agent and the production of disease 
at the point of deposit of such agent, e.g., living cells of tumors may 
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be carried to divtunt p«rU uiid produce daughter tumors at the 
Mte of lod(;:«n)ftit. Vegetable or auiniHl paruHitcs arc carried in the 
blood-fltream from one part to ajiottier. producioir disease at their 
point of lodgement. The movement of emboli in the blood-i 
is an example of metsstasia. 
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What is anaphylaxis? 

Increased siuweptibilit;^ to an inCectiou or to the aetion of any 
foreig" proK-iii iiilrudueed into the body following a primary infee- 
tion. The opposite of iiumimity. 

Discuss the pathological conditions requisite for the production of 

hemorrhagic pigmentation and name three diseases of ani< 

mats in which such pigmentation is found. 

Hemorrliagi<- pigmftitation is due to weakening of the bIood> 

vcswl wall which allows the blood to escape. The weakening is 

usually due to the aetion of bacteria or their toxins. It ia seen in 

a number of diseases but more uummouly in hemorrhagic septic 

purpura h<<morrh»giea and hog cholera. 
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Describe (a) atrophy, (b) hypertrophy. Give the causes of each of 

these conditions. j^ 

(o) Atrophy is a diiniinition in the size of an organ due to tf^ 
diminution in sixe or disappearance of ita individual elemeiita. 
Causes: sonility, impairod nittntion, pressure, disuse, and neoro- 
pathic. 

(b) Hypertrophy is an increase in the aiae of an organ, dne 
either to an inercaae in the auw or in the number of the iodi- 
vidiuil ek-ments. Causes: compensatory (overwork), tesscaed use 
(as ill hoof or horn), congenital, neuropathic, lessened preasure, 
inflammatory. 

Deorkerations 

Differentiate fatty degeneration from fatty inliltratiotL 

Fatty degeneration is chnracteri/.ed by the degeneratloil of tisne 
cells and the presence therein of fut droplets, whereas in fatty 
infiltration no change occurs in the subslanee of the cell except it 
be from pressure of the fat globules without or inside of the 
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Give the pathological anatomy of fatty degeneration of the liver, and | 
treatment for same. 
The liver app<tars pale-yellow and in severe cases may be deep 
yellow. The liver is enlarged, the edges rounded, and it has a 
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gnaey feelinf to the toudL It pits on prcsstire. In lon^ (rtoiiding 
euea In which the protoplasm of the liver cells is involved the orgiui 
may be smaller than normal. 

Trcutmcut : ftlcat-produciufc animuU had best bu slaughtered. 
Otherwise a run on pasture is best. A laxative diet, or salts may be 
given aa well us touics. 

What is necrosis? Name and define three kinds. 

Necrosis is the death oE individual cells or groupa of cells, as 
a TMult of whit^h tJioir (luiL-ttou is forevor lost. CoagtUation-necrotii 
is characterized by the occurrence of coagulation of the fluids about 
the cells or of tlic cells themselves, due to thi? iufiUratloa of blood- 
or fibrin-coiitsining lymph. Liqwjaction-ntcrotis is due to the 
necrotic parts becoming dis&olved in the fluids present in the tissues. 
GangretK is a form of necrosis in which the tifisuc is putrefied, 
showing an appearance simitar to that occurrin;; in burned tiHsues. 
There are two forms, dry and moist, depending upon tho presence 
or absence of moisture. 
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Name two forms of necrosis in lymphatic glands, and give the etio- 
logical factors of each variety. 
Liquefaction neorosiii, seen in glanders due to B. mallei. 
Caseation necrosis, seen in ovine casieous Ij-mphadenitis due to 
the Pn^iz-Nocard bacillus. 



f**'^at is caseation-necrosis? Where does it occur? 
CaseatJon-necioets is a form of necrosis closely resembling 
eotgulatlon'neerosis. It is characterized by either a hard or soft 
ehecagr appearance in the necrotic area. It occurs most frequently 
in tubercular nodulea. It is ako seen in very cellular tumors and 
inflammatory exudates. 
c 



describe fully two forms of degeneration and name the diseases in 
which they are found. 

Caseation necrosis, see answer above. 

Oaogrene. When putrefactive bacteria gain access to necrotio 
tinue, rich in fluid, they produce a putrefactive decomposition which 
appears as s soft, pultaccous, filthy mass of a dark browa to grcea 
or dark red color, stinking and permeated by putrid gases. This 
may occur in wounds, in the uterus following retained placenta, in 
intestinal strangulation, foreign body pneumonia, bed sores, frost- 
bitten parts, bums, ergotism, eto. 

^*^nt oedema and give its causes. 

CEdema is an infiltration of the tissues and serous cavities with 
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a serous fluid, lymph. Causes: obstniclifmfl to the (■JrciiUtion of 
the blood or tympb, amemia, changes in blood-veasel walls, disiurb- 
aooes of metabolism. 

Define (a) anasarca, and (b") calcification. 

(ft) AnaaarcA In a serous infiltration (ffidema) of the superficial 
portions of the body. 

(b) CaleificatioQ is a hardening of the tisanes due to the deposits'] 
therein of granolar masses of time salts, particularly phosphates. 

Inflauhatiok 
Define inflammation. 

Inflammation is the phenomena of tissue-reaction to injury. 

,^DeBcribe the process of inflammation. Give the four cardinal symp- 
toms of inflammation. 
Fidlowin^ ii.Tiiry to the tiit-sup, there is aD inereawd flow of blood 
to the part ; then occurs changes in the vasoolar walla, exadatioii of 
Bemm, diapcdcsis of leucocytes, and proliferation of the cooneo- 
tive- tissue cells. This may be followed by subsidence of the 
bypers^mia, rogeneratiou, suppurAtiou, accroeis or some other form 
of degeneration. 

Cardinal symptoms of inflammation are: redneaa, heat, pain 
and swelling. 

Define catarrh. 

An inflammation of a mucous membrane with a free discharge 
consisting of mucus, serum, epithelial cells and perhaps some pus. 

What composes the exudate in serous inflammation? 

In serous infiiunmatiou the exudate consists of serum, a fluid 
rich in albumin, limpid or slightly cloudy. 

State the pathologic blood and tissue changes in inflammation. 
See answer to a preceding question. 

In what diseases of cattle is inflammation of the serous membranes a 

characteristic lesion? 
ConfagiouH pkuro-paeumonia and hemorrhagic septicaemia. In 
anthrax, tuberculosis and septicaemia, inflammation of the perito- 
neum and pleura is a very common lesion. 

What is productive inflammation? 

Productive itiflnmmntion is a hyperplastic formation of coimeo- 
tive tissue occurring in chronic inflammatiOD. It is seen on aerOQS 
BOrtaces and in certain organs as bone, liver, kidney, lung, eto. 
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It is in ibscess? Give meaning of purulent, caseous, encapeuUted, 
traumatic, cold and multiple abficeeses. 

An abisiKuvi is a circiimxcribcd coUftction of piu in th« subBtance of 
a part or orR:an, tisually fbnned hy the disintegration of tiaauff. 

A purulent absceaa oootains pus. 

A caBeous abmew containa cheesy matter. 

An encapsulated abeoesa is one surrounded b; a connective- 
tissue c«p«ule. 

A traumatic abscess id one due to a trauma or injury. 

A cold ab6e«B8 is one surrounded by a wall (encaptniluted) and 
in which active inflammation has ceased. 

A multiple abscess is one of u set of many abncMDCn usually 
aceompaaying p}'a>iDia. 

Define (a) abscess, (b) ulcer, (c) fistula. 

(a) A circumiicribL-d collection of pus in the substance of a 
part or organ, usually formed by the disintegration of tinKue. 

(b) An open suppurating wound accompanied by tissue 
destruction. 

(«) A suppurating ductrlike cavity extending into the tissues. 

fame four inflammatory exudates. 

i Serum, fibrin, pus and blood. 

TCMOBB 
Classify tumors and give an example of each class. 
Connecii TO- tissue tumors, as fibroma and sarcoma. 
'^m Specialized tissue tumors, as epithelioma and adenoma. 

P Blixed tissue tumors, as dermoid c>'sts. 

Give classes of tumors. Which is the most dangerous to life? Give 
location where a benign tumor would destitiy life. 
See answer to preceding question. 
Ualignant tnmora are most dangerous to life. A benign tumor 
might cause death if located in the brain or cranial eavity, and if in 
or around the larynx, pharynx or intcKtiual cauul. 

_ Dcacribe the pathologic difference between a malignant tumor and a 
Don-malignant ttmMr. 



JfAHfMont Tvmart. 
Hoa-dnumaorHwd. 
laSJtm* iwigtiborin;; tlaeuM. 
Aapid growth. 
Sfntid by metsatuU. 
UndnyD (I*ceiientivo diutfiM. 
OulMsift pnaeaL 



CIrcumscTlUd, 

Do Bot ioflltnito twinti baring tUauc*. . 

Develop iilowlf. 

Nan -motajitatlc. 

B»lil6ni (l>'gFtu!i>l& 

Caehexu abM&t. 
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What is cancer? Name the varieties. 

C«ncer or rjtix'inomu is a malignant tumor made up chiefly of 
epitlielial cells. It ia eharncterlsed by an infiltrative growth and 
the formation of m^tastafies. Three varieties : squamous epithel 
mata, cylindrical cpithi-Itomata, uiul glnndular-eell canconi. 

What is melanosis? Give the cause of melanosis. _ 

Melanosis is an abnornml deposit of black matter in various parts 
of the body. The color in due to the pifcineiit melanin. Tliis con- 
dition, which is seen almost exclusively in old gray hors««, is a.iuaUy 
associated witli Itimor formation. Il h thotifrht to he duo to the 
breaking down of red blood-«orptiscloii in the spleen and liverj^ 
tliiis libcrntiitK melanin from the htemoglobin. !H 

In what animals are melanosarcomata most commonly found? I>e> 
scribe the gross appearance of melanosarcomata. 
Horses, cspepially grny-colored ones. The tumors asually develop 
in the region of t1)e root of the tail and the anus, although no tissue 
fleems In be pxempt. Thpy appear as small nodnles of a soft or hard 
consistenpy and vnrj- in size from that of a walnut to a man's flat 
or lar^r. The cut surface is nnifonnly black or dark-brown and 
soils the hands similar to xhoe-blac&ing. 

Name the different types of sarcoma. What tissue does sai 
resemble ? 

1. Round-cuUod sarcoma, 

a. Small round-celled. 

b. Large round-colled. 

c. IjymphoKareoma, 
d- Aivi'olar survoma. 

2. Spindle-celled sarcoma, 

a. Small. 

b. Large. 

3. Giant-oclled sarcoma, 

4. Melanosarcoma. 
Sarcomata resemble embryonal i^onnective tlssne. 

In making a microscopic examination at the post-mortem table, IkWI 
would you determine carcinoma from sarcoma? 
Sarcomata develop in tisaues belonging to the conneetive-tii 
group, whereas carcinomsta develop in epithelial tissues, Sareo- 
matous tissue resembles embryonic connective tinue. The cells vary 
greatly in development and form. The following varieties are tJie 
ones most commonly met with : large rouiid-oellcd, small rouad*. 
celled, spindle-oelled and giant-eelled. 
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The proliferating cpilhvtiuin of cancers, by tbcir active multi- 
plifiation, penetrate the deeper Btrnrtiires in the form of soliil eords 
or Tootfi which eontinne to send out braocheH like the roots of a tree. 
This i» a characteristic feature of i-arcinomat*. 

Define (a) neuroma, (b) angioma, (c) myomi. 

(a) A tumor oomposed largely of nerve substance. 

(b) Atumor madcup of btond-veitsels. 

(c) A tumor made up of muscular elements. 

Define hsnutoma, chondroma, fibroma, and osteoma. . • 

A hffinatoma {« hemorrhagic eyst) is a eollwtion of extravaitated 
blood in B rounded masa as beneath the capsule of an organ or ia 
eonncctive tJstue i», for instanec, aubeutaneoua. 

A chondroma it a tumor eonflistin;; of eartila^nous materiaL 
A fibroma is a tumor mndi* np of fibrous oonucetive li^sue. 
An osteoma is a hard tumor of bone-like structure developing 
on a bone and sometimes on other structures. 

Classify cysts and give sn example of eacb class. 

1. Retention cyst, as seen in the kidney, sebaceous glands, 
BiDcoQs glands, etc., due to obstruction of the excretory duet. 

2. Di^ncration cyst, due to liquefaction of the tissues as in 
tll6 brain, th.^Toids ajid tumors. 

8. Parasitic ejst*. as the ecchinococicic variety. 
4. Foreign -body eyst, seen when a bullet or other foreign body 
is encapsulated by connective tissue. 

Define cysts and name the varietiec. 

A c>'8t is a circumscribed cavity, shut of? from the surrounding 
lissuw, by a connective-tissue membrane or by tissnc of a more 
CMnptex structure, the coutenta of whieh ditller in nature from the 
capsule. (See answer to preceding question.) 

Blood 
Define leucocythamiia, polycythemia, phagocytosis. 

Leucocjthtemia, or leuksmia, is a fatal disease, characterized 
by a marked increase in the number of leucocyte* in the blood, 
together with enlargement and proliferation of the lymphoid tissue 
of the spleen, lymphatic glands and bono-marrow. 

Polyc}thtemia is an increase in the number of red blood-cor- 
pnscles in the blood. 

Phagocjiosis is tbe term applied to the destruction of bacteria 
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in the body hy the pbogoc^rtes. (Phagocytes art oertain c«11b, cbieflj 
leucocji«-Ji, which poRseaa tliu power of taking up and di*struyu 
bacteria b; intraoellalar digestion.) 

What is leucocytosis? Enumerate the diseases with their stages in 
which leucocytosis may be expected. 
lieiiPocytosiN i» a temporary increase in tlie number of leucocytes 
in the blood. It occurs in : 

Pneumonia, variola (suppurative stage), pytemia. oepticKmia, 
octinomj'ooHJs, trii-hinoiiiE, glanders, articular rbpumaiism (scute), 
oerebrospinal meningittM (nuppunitivc Ktage), cndouielriti», pcri- 
earditis, peritonitis, pburiRy, erysipelas, dermatilis, gangrenoufl 
eondilions, nbscc»u>s of all kinibt and Kituntionx, ete. 

State the relation of leucocytosis to phagocytosis. How may phago- 
cytosis be stimulated? 
Phagoc^'to^s is accomplished principally by leuoocytea, there- 
fore teueocytosis greatly augmenLt phagoc^ytie activity, 

Phagocj-tosis may be stimulated by injecting products of bao* 
terial growth into an animal. 



Define leukaemia and ischaemia. 

Leuksmia, Haine lat leucoeythfemia. 
techwrnia is u local ajuemia. 



See above. 



Name the diseases of domestic animals in which there is marked altera- 
tion of the blood. 
Amemia, infectious aiuemia, leuksemia, pseudoleukemia, hipmoglo- 
biua-min uud nzoturia. In addition to these diseases oF tbe blood 
there are a number of diseases in which marked changes in tbe blood 
ocenr. xuch an the piroplasmosot (Texas fever) and the trypano- 
somiases (dourine, surra). 

State the difference between an ante-mortem and a post-mortem blood- 
clot such as is found in the blood. 
An ante-mortem clot is a yellowish translucent mass resembling 
cfaicki-n fat, clotting occurred slowly. A pogt-mortem clot is a 
dark- red, homogeneous, gelatinous mass; the blood coaffulated 
quickly before the rod blood-eorpusctos had time to settle. 

Bones and Joints 
Deficribe the reparative process of a fractured long bone. 

At first hemorrhage occurs in the marrow and at the line of 
fracture, then occurii hypera-mia and cellular infiltration of tbe 
periosteum, marrow and bone; cell dividon and proliferation of 
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the marrow, porioHlonm nnd viui'ular endotb«Htiin ; deposition of 
calcium salts and fonnatinn of boni? and curtilage. Th« name 
ooUiu IB applied to the new-formed tiarae, and is distingutiihcd ax 
periosteal and nyelogenotis. 

Give the pathology of osteoporosis. 

Th« bones, especially' thow of the lower jaw, are thickened. The 
bones of the extremities and articulations are often enlarged. In 
aome eaaee the articular cartiUgc* become ulcerated. The bony 
eortex is thin, spong}-, brittle and easily fractured. There is an 
incrcasQ in the vascular and fibrous tissuCH without any increfisa 
in bnne Rubxtanoe. If cachexia in present, the bone-marrow in pale, 
gelatinous, and even watery. Aniemiu, cachexia and cedematous 
infiltration of the body ts present. Atrophy and fatty degeneration 
of the mtisclos attached to the affected boncH. Recent or old froo- 
tiires. showing eallous fonoation, ma>' be present 

What are the lesions of arthritis chronica deformans tarsi (spavin) ? 
The lesions, confined utmally to the articular cartilage of the 
cuneiform and of the upper part of the metatarsus, though 8ome- 
thnea the scaphoid and other bones of the hook are involved, eon- 
idst of ulceration, abrasions, and at the borders of tlie artieular 
surfaces, rugged, uneven swellings produced by the thickening of 
the articular cartilage which is ossified. Under the microscope, the 
intercellular substance is seen to be fibritlated and the cartilage cells 
to be undergoing multiplication. The synovial membrane is thick- 
ened and vascular. Partial or complete ankylosis of the articular 
Hurfaces and ossification of the ligaments arc socn. 

Describe the pathological changes in a well-esublished case of navicu- 
lar disease. 
The changes are those of arthritis chronica deformans, viz., 
proliferation of cartilage cells with fibrillation of the intercellular 
Bubstanee. The cartilage becomes eroded and granulations form, 
canidng destruction of the eartilage and bone. The ligaments of the 
navicular bone become thickened and sometimes ossified. The bursa 
is thick and the snrfaco roughened. The portion of the tendon in 
contact with the navicular bone shows abrasions and single 
faseieiili rupture. 

What is caries? 

The molecular decay or death of bone (teeth) in which Jt be- 
comes softened, discolored and porous. It corresponds to ulceration 
in soft tissues. 
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Give the causes of dental caricB. 

By the fermentation of starchy foods in the numtb, brought 
about through the action of bacteria, acids are produced which 
soften the enamel and permit the entrance of other bacteria into 
the dentin, producing caries. 

Deiine (a) periostitis, (b) periarthritis, (c) arthritis. 

(a) Inflammation of the covering of bone (perioetenm). 

(b) Inflammation of the atructurea surrounding a joint. 

(c) Inflammation of a joint, choracteriiied by great pain, heat, 
redness and swelling. 

Define exostosis. 

An exostosis is a bony growth projecting outward from the body 
of a bone or tooth. 

Heabt ano Blood-vesbelb 
Name lesions that may be found in chronic heart disease. 

Thickening of the endocardium, borders of valves, and of the 
chords tendins. Insufficiency of the valves. Heart wall thickened, 
solid, and contains grayish-white spots or streaks (scsth). Fat^ 
degeneration of muscle fibres. 

Give the causes and lesions of cardiac hypertrophy. 

Causes : severe work, disturbance in circulation requiring more 
force in the heart action, as chronic interstitial nephritis, lung dis- 
eases, valvular diseases, etc., tumors or adherent pericardium creat- 
ing pressure from without, disease of the heart muscle itself. 

Lesions: increased volume and weight of the heart; walla thick- 
ened, hard and firm. 

What pathological changes may follow mitral stenosis? 

Hypertrophy of the left auricle, pulmonary congestion, hyper- 
trophy of the right ventricle and right auricle ; pulmonary oedema, 
bronchial catarrh and hepatic congestion. 

Describe the lesions of pericarditis. 

Acute form: fibrinous membranes on the pericardium; fluid 
exudate, clear (or cloudy from pus), in varying amounts distends 
the pericardial sac. Passive hyperemia of the lungs and liver and 
(edematous infiltrations may occur. 

Chronic form: connective-tissue proliferation, thickening and 
adhesions of the pericardial sac. 

What is the difference between active and passive congestion? 

Active congestion arises from an increase in the arterial supply 
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On ncMiint of the <,li1atAttAn of tli« Itimon of the blood-vMSAls to t1ic 
jwtt. I'asaive cougt'tition nriMtt throiifrh n i-otsrdalinn or olwtnic- 
tiou of Ihe flow of blood from the vctos nod u pHssivo yielding of 
the vesscl-walbi to intravascular pre-ssiiro. 

It is an Infarct? Where are Infarcts found and what are their 

terminations? 

An infarct is a portion of lisnic doprivcd of its blood enpply 

through ohslniPtion to the circiiintion. This is called an antemic 

infarct. Should n<-if[hbonnf[ v<*in.i fiiippl.v sonip blood to such a part, 

the capillaries may become distended with thin venous blood under 

low proawire which stagnatCH nnd forms a hemorrhagic infarct. In- 

' fareta arp usually conical in xhape, the appx pointiiifr to the occluded 

artery. Tbcj' arc most often found in the spleen, heart, longs, 

Kdnej'R, int'-stiiipfi and retina. 

Tenninatton : I iifectiou may cause destruction by moist gangrene. 
la most ca-ses, except the iuteiitinc«, as a result of an inflammatory 
proeewi, tissue proliferation causes the area to be replaced by 
' connective tissue. 

define (a) embolism, (b) aneuiista, (c) lymphangioma, (d) myocar- 
ditis. 

(a) The pingging of a blood-vessel by a clot or obstniction 
wliich has been brought to its place by the blood-c\irrcnt. 

(b) A sac formed by the dilatation of the walls of an artery and 
filled with blood. It may be a (rue aneurism which contains one 
or more of the coats of the artery, or a false onouriim in which 

fall of ihvs coats are absent, the blood being retained by the sur- 
rounding tiffimes. 

(c) A tumor composed of dilated l>'mphatic reeeels. 

(d) Inflammation of the heart muBcle. 

I^efine thrombosis. Give the etiology where a case exists. 

I Thrombosis is the formiition or development of a clot in a vessel 

which rymniiis at the point of its formation. 
Thromboois may be due to the entrance of chemicals into the 
circulation : slowing and ocs.wtion of the blood cnrrent ; altTations 
of the lining of the vascular wall (lesions of the endothelium caused 
by bacterial invasion, parasites and perforating iienplaxnw). 

^^cre are aneurisms located? Give two causes. 

Aneurisms, being a wirtitar dilalalion of an artery, are of course 
located iu arteries. The aorta ia most commonly affected, although 
any other large artery may be. Aneurism of the anterior meseiiterie 
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art«TT is quit« often seen in hones due to the Bction of the parasite 
Rtrong^'lua vulRarLi. Other c-atises are BTteritis, blocking of dkul_ 
brftncbcs, trauma and overexertion. 

Discuss verminous aneuhsnis of the coeliac or mesenteric arteries of 
the horse. 

They are due to the larm of the ntronffflus vulgaris whieh| 
enter the blood-atreom from the intcstiDes, are carried te the cffiUae 
artery and enter the va»a vaKorum of the same and cause infarction 
in the media of the yei^el, sod then metio-arteritia, or peri- and 
endarteritiit. This leadu te formation of a thrombus and narrowing 
of the lumen of the vesitel, providintt dilatation is not commensurate 
with thv diminution iu c&librc. The inflamed rt's^cl-wall, losing in 
tone, yields more readily to the internal tension and as a result 
enormous distention and thickening of the wall occurs. 



KrapnuTORT Oboavb 

What pathologic changes occur in the air-cells during pulmonaijr 
hepatization? 
Hyperemia, smaller or larger bemorrbagic foci, extravasation 
of blood-Berum with white and red blood-corpusclea into the alv< 
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Describe the post-mortem appearance of each stage of pneumonia. 

First stage (congestive) : Capillaries distended ami tlie iih 
filled wiUi serous fluid containing endothelial and red blood-oelk ' 

Second stage (rod hepatization): Fibrinous exudate and red 
btood-eelU in the air sacs, coagulation of name ; lung is consolidated, 
dark-red and friable, does not collapse when thorax is opened and 
shows the im))rint of the ribs ; lunks in water ; the cut surface appears 
granular from the projection of fibrin plugs. 

Third stage (gray hepatization) ; The red celhi are gradi: 
destroyed and absorbed, and leucocytes predominate, giving 
eut surface a gray i^ipearance. 

Fourth stage (resolution): The exudate has undergone fatty 
degeneration and liquefaction; the cut surface is smooth and 
exudes a whitish fluid; the lung is approaching normal oolor 
and condition. ^^ 

What is hypostatic congestion of the lungs? " 

Hypostatic congestion of the lungs is a passive bypenemia which 
follows a prolonged recumbent position on cue side aad is due to the 
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effect of ffravity vbidi the venous blood has fo overcome. The intra- 
vascular prcMure catises b paiwivc yii^Uliii); nt the \cssel wkUb. 

Ciive the post'inortein appearance of gangrene of the lungs. 

In the anterior and inferior portions of tlifi lungs, gangrenous 
loci are found, which appear dirty-brown, red or ycUowisb-brown. 
and consist of a soft mass of a very disagreeable, sweetish, foal odor. 
The bronchi contain liquefied or soft massen of a similar color and 
iimcll. The mucoKii of the bronchi is slate-gray in color. Tbo 
internal surface of the canities formed is ragged and covered with 
a &iable, stinking, mushy muss. If the cavity is near the pleura 
or bn^aks throiich the same, purulent pleiirisj' may be present. 
IJetwocn the foci the pulmonary tissue shows a catarrhal or 
fibrinous pneumonia. 

Describe the post-mortem lesions of pulmonary emphysema (heaves). 
The lungs are enlarged, soft, less elastic and paler in color. 
Their surface often showi; the imprint of the ribs. Air vesicles 
can be 8c«n with the naked eye. Between the vesicles are large 
air Hpacea dne to rupture of the walls. These air spaces often 
produL-c bulging of the serous coat in various places when beneath 
the pleura. 

live the post-mortem appearance of acute diffused pleuritis. 

Hyperiemia, surface of the ptctira is rough, lustreless and dry. 
The exudate composed of blood -corpuaclvs and fibrin covers the 
sarface of the pleura like a veil. In some cases a serofibrinous 
exudate covers the surface with a thicker, friable, moist, loose mem- 
brane. Ptirulenl and hemorrhagic exudates may be present. The 
pleuritic cavit>' may conuiu a considerable amount of a serous 
fluid which compremes the lungs. 

Describe the post-mortem appearance of the lungs in pleuropneumonia. 
(It is taken for grunted that the interrogator is referring to 
contagious pleuropneumonia.) This disease is characterized by 
interfititial pneumonia with secondary hepatization of the lungs and 
an exudative pleuritis. The cut surface shows a pale yellow net- 
work formed by an increase in the interlobular connective tissue ^ 
a clear serous fluid oozes from the cut surface. Between the network 
of connective tissue the lung tissue is hepatized. The bronchial 
walls show serous infiltration and their lumen contains a fibrin- 
oos exudate. The pleura is lustreless, injected and covered with 
a veil-like exudate of fibrin; a large amount of exudate in the 
l^ural cavity. 
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Give the difference between ordinary bovine pneumonia and coib- 
ugious pleuropneumonia. 
In contagiouii pleuropneumonia there is a marked tbickcoing of 
the interlobular septa and there may be found old and recent 
IcaioDS in the some lung. 

Give the symptoms and post-mortem lesions of hydrothorax. 

For 8}-mptoms, see diseasen of the respirator}* organs, page 217. 

Lesions: A large amount of clear, light jrollow. or alightlj' 
tnrbid fluid in thi> thoracic t-avity. The lungs show compression 
to an extent dependent upon the amonnt of the fluid prenent. The 
pleura may be normal or thicJccned and cloudy. More or Its 
eongeiition present. 

What is atelectasis? 

An airless condition of the lungs seen in the fcetus; also seen la 
later life due la presniire of a plenral effusion or bloolciiig of IIk 
smaller bronchial tubes with mucus. 

DescrUie the appearance of atelectasis in the lungs: oedema; chrotiic 
passive hypersemia. 

In atelectasis the affected area appears suuken-iu, dark in color 
and of 11 mcjity consistency. It is usually Hharply limited by the 
borders of the lobules. In congenital cases the lung sinks in water 
but in acquired eases it HoatM in (not on) water because of the 
Rniall amount of retained air. 

In (Kdcma of the lungs a fine foamy fluid mixed with blood 
exudes from the cut surface. The bronchi also contain a similar fluid. 

In chronic passive hyper«mia, the lungs ap|>ear Momcwhal 
bloated and increased in consistency. The cut surface is darker 
and bleeds freely. There is an increa.w in the connective tissue, 
giving the lungs a tough consistenc)'. The cut surface ap; 
rust-brown, due to the prcwncc of hotmatoidin granules. 
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Describe the structural changes in the nervous and muscular tissue ti 

a case of roaring. | 

The recurrent nerve i» reduced in sixe and gray in color, indtcst— 4 

iiig degeneration. The po8f«rior crieo-»ryt«noid, the lateral crioo— » 

ar>-tenoid and the transverse arytenoid muttcles sliow palo jello^^ 

streaks and degeneration of their fibres. 
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Describe the appearance of the lungs in bronchopneumonia. 

This is a lobular affection, with scattered areas of cooaolidBttosi. 
These areas are not as firm as in croupous pneumonia. The cut 
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'iplfiMse is gnj-ish-nd or era^-isb-yvllow and not ^aoular, but 
wSnVlh and moiit; oa prcssuro u frothy Mrinn fxuiW from the 
healthy portion and a grayish-yellow fluid from the diseased arca&. 
Th« lobules stand out prominently and may contain pus toa. 

AbDOUINAL OftO&NS 

kscribe the post-mortem appearance of the intestines in catarrhal 
enteritis. 

Aeute form: The intestinal mucosa is rcdd<>ned, swollen and 
covered with slimy mucus mixed with dead epithelial eellH. Small 
hemorrhage may bo present. The submucosa is infiltrated witli 
Mrum, The villi arc Hwollen and crowded toiretlier, giving a velvety 
appearance. Pcyer's patches ar« tiwollcn and may discharge pus 
and even become ulcerated. 

Chronic form : The mucosa is darkly pigmented (sometimes 
pale), thickened and covered with an excess of roueiu; tlic thicken- 
ing may extend into the submucoRa, giving a firm leathery feeling 
to the part. The villi arc hypertrophic^ and Pcyer's patches con- 
gested and ulcerated. 

escribe the appearance of the intestines in nodular disease of sheep 
and with what disease may it be confounded? 
In nodular diHeatie ((esopbagnfitomia-siR) the small inteslineji and 
often the ciccum show in their wallii uoduleii varying in size from 
that of a pin-head to a pea and sometimes larger. They vaiy in oolor, 
the smaller being black or gray and the larger grayisb-whito. They 
have a thick capsule of connective tissue which contains a greenish 
caseous or purulent mass. Some nodules arc calcareous. The larvn 
may he found in the smaller nodules. 

This disease may be eoofoQiided with tuberculosis and ovine 
caseous lymphadenitis. 

describe enteroliths. 

These are hard, dense, stony ooDcrfttiona found (n the intestines 
and range in weight from one onnoe to 25 pounds. Tliey resemble 
billiard balls, or sometimes arc pyramidal in shape from beiug 
worn off on the sides. Their principal constituent is ammonio- 
magnesium phosi^ate. w'hich is largely derived from wheat and ryo 
bran feeds. Enteroliths are important because of obstruction and 
erosions which they produce in the intestines. 

^vt the patholoKY of peritonitis. 

The peritoneum is eoiigested, dull and opacjue; fibrinous mem- 
branes cover the surface. Serous fluid may be present in large 
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amounts (40 litres) in the peritoneftl cavity; later this fluid may 
bo mixed with fibrin flocnuli and pns. Acut« p«ritoQiti8 may l>e- 
come chronic with the development of connective tissiue under the 
fibrinous membrane. In this case the peritoneum bcoomca thick- 
ened and the durfacc of the orguns is covered with thick la^'ers of 
connective tissue. 

What pathological conditions may be the cause of an accumulation 
a fluid in the abdomen? 
OongeAtion of the pnrul area due to eomprestion of the po: 
vein by neoptamui or enlarged Ij'mphntic (Hands, chronic diicases 
the liver (cirrbosia, eechinococcosis and neoplasms), tuberculoBii^ 
chronic peritonitis, ncopluNiiiti of the peritoneum. A.scitee OOCnrriBf 
with genera) dropEfy is usually due to passive bypertemia following 
heart and kidney diseases and chronic lung affections. It is 
Bometimos seen in cachectic animals, espedally those infested 
with parasites. 



Define cirrhosis. Name an organ that is frequently affected. 

CirrhostR is a chronic interstitial inflammation of an orRan. 
is a thickening of the connective tissue of un organ. The liver is 
frequently affected. 
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Describe the appearance of * cirrhotic liver. 

In atrophic cirrhosis there is an increase in connective tiaue 
with eoinpreiwion of the pa^^■m■Ilyma. The tjiwue is of a tonsb, 
leather-Iiki^ consistency and grates when cut. The organ is reduced 
in wxe, the Kurfuce irregular and granular or nodular; the aeroi 
covering is thickened. 

In hyi>crfrophic cirrhosix, the liver is enlargod, the cut surface 
aa well aa the outer surface appears smooth or slightly granular 
and green ijih-ycllow in color; the eoDsistcncy is hard, due to the 
increase in the interlobular connective tissue ; there is no teudenof 
toward contraction. 
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Give the pathology of icterus. 

There is a yellow discoloration of the skin and mneons 
branes, particularb' noticeable in the conjunctiva; the urine ia 
browiiiKli or greenish in color and all of the organs of the bod^^ 
except nerve tissue, may be stained yellow. The bile capillaries^ 
of the liver are dii^tended with bile, and pigmentation of the Utc^c^ 
cells is noted. Constipation is present and the stools are dry, haf-cS^ 
pale and fetid. 
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lime two of the common parasites which infest dogs. 

Belascaris (ascaris) mystax and dipylidiura (tienia) eaninum. 



. what diseases does enlargement of the spleen occur? 

Anthrax, Texas ferer, piroplasmoeis of dogs, and loufaemia. 



State the difference between ante-mortem and post-mortem rupture 
I of the diaphragm. 

I Iq aate-mortem rapture, hemorrhage into the adjacent parts will 

1 be found, whereas so hemorrhage wilt occur in post-mortem rupture. 

Differentiate an ante-mortem from a post-mortem tympanites In 

^bovines at autopsy. 
In antc-morlfc) tympanites, the lungs are compressnl, dark-rod 
and full of blood. The veins of the auboutaneoua conneotive tisuo 
ar« filled to their utmost with dark-rrd, poaribly uncougulutcd blood. < 
Signs of death from suffocation, such as striate and punctate hemor* 
riisgea into the serous membrun«s, especially in the pleura and peri 
cardium are seen. In post-mortem tympanites, none of these eon- 
ditions are found. The blood is cvcnlj' distributed, e-tcept perhaps 
a hypostatic congestion in the side on which the cadaver lies, 

Crive the patholo^cal lesions of Stuttgart disease. 

An inflammatory oonditjmi of tlic digestive tract ittmsrked. The 
mucotis membrane of Uic mmach and inteatines appears swollen, 
eormgated and of a blackish-red color, and shows punotifarm 
hemorrhages thrnuffhout. This hpmorrtuiin<^ condition is aim found j 
in the liver and kidneys. The peritoneum is highly injected and ' 
swelling of the mesenteric lymph-glands and spleen is more or less 
marked. The heart muscle shows fatty degeneration and is friable. 
Necrotic patches are found in the buccal cavity. 

Oexito-uhinary Oboakb 
^^efioo (a) hsematuria, (b) haemoglobtouria. 
(a) Blood in the urine. 
{b} Hstmoglobin tn the urine without blood-corpusclea. 

P*<iw the different varieties of urinary casts and state the conditions 

in which each is found. 

Casts are albuminoiLs exudates from the blood, with the addition 

of transformed or destroyed epithelium. There are six varietiea 

of true casta: 1, hyaline; 2, epithelial; 3, blood; 4, granular; 

5, fatty; 6, waxy. 

The first three are found in acute parenchymatous nephritis. 
Granular casts are found in chronic pareucb>inatous nephritia. 
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Patty and waxy costs are socoiiditry products and only foomd ii 
iM'phrith of luit)! »tuiiiliiiji (L-liruiiiu iiitorxlitiol). 

Describe the gross pathology of (a) acute parenctiymatoiu nephritis. 
(b) chronic interstitial nephritis. 

(a) Kidneys ar« soft, friabk- iind the vapsulc strips easily. 
Th« ent surface is streaked with h^'pertemic vewwla, especially in 
the medulla ; in the cortex the Malpighian corpuscles stand | 
out prominently. 

(b) The kidney is small and its surface irreffular: the capsule I 
is thii'ki'ncd and strips with difficulty, owing to the productive 
frrou'th anil cxtcnNton of same iiitn the sulxitaiice of the gland. 
On section the substance is firm and pale in color. 

Define the term " turkey-egg kidney." 

By turkcy-opK kidney is meant the mottled appearance due to 
hemorrhage in the conical bubstanoc. It is a hemorrhagic glome- 
ruloncphriti)). Although often claimed as a speeific lesion of hog j 
cholera, it is also seen in swine plague, swine erysipelas and intec- , 
tious nuHsI catarrh of swine. 

Give the pathology of a cystic ovary. 

In a large majority of cases, cj-slic ovaries follow peri-oopboriti^'| 
which thtcketiK the oapsulc and prevents the ovisac from rupturii^. 
The peri -niiphori lis may be caused by extension of infection or 
infiammation in cases of endometritix, granular venereal disease, 
etc. A Rtiiall number of cases may be attributed to a persistent 
corpus lutcum. The enlarged ovary is uniformly rounds and 
smooth or it may be marked by irregular bulgings, giving it a 
lobulated appearance. The organ is very vascular and covered hy 
the thickened peritoneum. One or more closely adherent ojrsts of 
various sines, containing a clear, yellow or brownish-rcd liquid, 
may be seen. 

What is your idea of the pathology of azoturia? 

This disease is due to an auto-intoxiealion. The lesions are 
ohiractcrized by the following conditions: Tito lumbar, psoas and 
gluteal muscles appear swollen and gray or grayish-yellow in exAtK 
like fish-meat or boiled meat. Occasionally, these muscles ar« rap- 
tured and contain hemorrhages. They arc friable and Iwar easily. 
The kicinejs show cloudy swelling and even severe parencbyntati 
d^encrntion. The heart mtL^c sliows the same changes as 
muscles but in a lesser degree. Thi> bladder eontains brownish- 
or eoffec-colored urine. In cases of long standing, lesions of aep 
csmia, due to decubital gangrene, are seen. 
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Account for the change of color of the urine in azoturia. 

The chanfcc of color is due to tlic pr««eiice of bmnoglobin whioh, 
being liberated in the blood, is eliminated by the kidneys. 



I What diseases other than acute infectious diseases may cause hxmo- 
globinuria? 
Poisoniiiji; by arsenic, chlorate of potassium, naphthalin, anti- 
p3rriD, snake venom and moaldy clover ; burns, severe muscular 
exertion and chilling. 

Name five diseases that may affect the udder of the cow. 
jiH Mastitis, tuberculoeis. actinomycotuB, carciaomu, eczema. 

■Defi 

H>efi 



[Define (a) o&phoritis, (b) orchitis, (c) metritis. 

(a) Infiammation of the ovary. 

(b) InflummatioB of the testicle, 
(o) Inflammation of the uterus. 

Nkrvous System 
efine (a) phreniiis, (b) meningitis, (c) pachymeningitis, (d) lepto- 
meningitis, (c) apoplexy. 

(a) liifltunmation of the brain. 

(b) Indanunation of ibc meninges, the covering of the brain 
and cord. 

(o) Inflammation of the dura mater, the outer eovering of tlie 
brain and cord. 

(d) Inflammation of tlie pia and aracluioid mcmbraucs. 

(e) Paralysis resulting from rupture of a cerebral blood'vesscl. 



^3tve the pathologic changes in the brain of a horse suffering with 

L chronic hydrocephalus (dummy). 

There is a dilatation of the lateral ventricles and anterior part 
of the third ventricle by an excessive amount of fluid. Tho bajtc of 
the cerebrum and the olfactflrj- lobes have their internal cavity 
dbtended so that they appear like bladders of fluid. The ci-rcbrii1 
lit-misphL>reH are flatieni.'d and their convohiliona nearlj- effaced. 
There is dcReneratinn and Hofteuiug of the compressed nervous tissue 
and anemia of the brain. 

iipivc the pathology of milk fever. 

1^^ The pathology' of milk fever is unknown. No specific le-sions have 

1^" been constantly found. 

I^^^Hat are the post-mortem appearances of anaemia of the brain? 
I Meninges are pale and their vessels collapsed. The cortex is 
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p&le and the line of demarcation between it and the white mattor 
is indistinct On sectdon, ntinnte points of blood are seen. 

What faulty conditioas in the food tend to produce. paralTBli? 

JConlds, mstB, smuts and fennentation. 

Mdbclbs 
What paraute affects the muscles of bogs? Name the disease and state 
the lesions produced. 
Triehinella Bpiralis produces trichinosis. The parasitee invade 
the miucles and become encTsted therein in the shape of an oral 
which is {nrayifih-white in appearance. Within this oral body, i^ch 
is only one-twenty-fifth of an inch is length, tlie parasite is coiled 
up in a spiral shape. The muscle fibres lose their diagonal striation ; 
the Barcolemma is dilated, covering the cyst; the connective tissue 
is infiltrated and the capillaries are distended. The cut surface of 
the muscle is cloudy, a pale-gray color and transparent 

Era 

Describe the pathologic changes occurring in an attack of periodic 

ophthalmia. 
The conjunctiva is injected. The injected blood-vessels of the 
cornea have an aborescent appearance. Back of the cornea and in 
the lower part of the anterior part of the eye is a fibrinopumlent 
exudate. The iris is swollen and adherent to the lens or cornea, 
constituting synechia. There is swelling and tenderness of the 
outer rim of the cornea (cyclitis). Infiltration of the lens with 
lymph renders it opaque. Exudates beneath the retina detach 
it from the choroid. The whole condition is often spoken of as 
' ' iridocyelochoroiditis. ' ' 

Skin 

Name the diseases of domestic animals causing lesions of the skin. 
Variola, aphthous fever, contagious stomatitis of the horse and 
coital exanthema. 

Give the pathology of acne. 

Acne is an inflammation of the sebaceous glands and hair fol- 
lidea. It appears as small nodules varying in size frinn a millet 
seed to a pea. These nodules may contain serum or pus and the 
hair covering tliem falls out. Scabs may cover the nodules wbich 
upon beit^ removed leave a raw ulcerating spot beneath. Chronic 
indurative dermatitis often follows or accompanies this condition. 
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It ts dandruff? 

DandruiT is an exudation product, aecn as small bran-Uke scaleit, 
occurring in superficial iaflatuBiatioi) of the akin with an excessive 
fiebaceous secretion. 

Name the stages of eczema. 

ErythematouH, papular, Tedcular, moist, pustular and scaly. 

Name the pathologic conditions that may affect the equine foot. 

Pododermatilis, iiicliidiiix corns niid iJinker, navicular bursitis, 
fracture of Uie navicular bone, ossification of the lateral cartilage 
(side-bone), necrosis of the lateral cartilage (quittor), laiiiiiiitis, 
iDflammation of the tigameiit^ of tlie enroiiet joint, ringbone, etc. 

I Give the pathology of acme and chronic laminitis. 

Acute: H>'penenua of the sensitiro lomins; exudation, loosen- 
ing the hoof from the matrix ; the exudate may coiitdHt of serum, or 
seriun and pus. The sole may be "dropped" owing to descent of 
the OS pedia. Separation of the hoof from tbo corouary band may 
occur and allow the exudate to escape. 

Chronic: The hoof wait shown a number of concentric rings, 
producing irregularities of same; the sole u "dropped" and the os 
pedis disi)laCL>>d downward ; the coronet joint ohows abnormal dor^ial 
flexion. The white line is greatly thickened and a thin purulent 
exudate covers its surface. The lamins arc not as hypcnomie as in 
the acute form. 

What tissue changes may be found in chronic glanders and farcy? 

Lesions are most freqnentJy found on the respiratory mucooa 
membraue, in the lungs, lymph-glands, spleen and skin, and occur 
in two forms, (1) as circumiu'ribed nodules with the formutiuu 
of ulcers and cicatrices; and (2) as diCFuse <»■ infiltrated lesions. 

The nodules resemble somi-what (ho ueoplasms of tuberculosis; 
they ftltow cell proliferation in nests in a fibrous stroma, varying 
in sise from a grain of sand upward ; have a central degeneration 
containing fatty di^bris ; open on the surface forming ulcers, showing 
a grayish necrotic centre and surrounded hy & ragged border ; cica- 
trices may form. In the lungs the nodulea give rise to a lobular 
pneumonia, interlobular and peribronchial inflammation ; the cen- 
tral mass becomes j-cllowish and caseated from glandular and fatty 
degeneration; the periphery may be bounded by a dense fibroid 
envelope or show only an area of congestion. In the skin there 
ii ao infiltration and proliferation of lymphoid cells whieh cause 
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an emption of rounded papules that degenerate and wften 
form suporfifial ulcers (farcy). Sometimes Ihc noduleti uude 
flbroid degeneration and fait to ulcerate ; diffuse engorgements and 
extensive siicellinKR oeeur in the subcutaneous connective tissue, doe 
to itifiltmtion of h'niph : h^'pcrplo^ia of lymph-vcssels. 

The reftioiial l>Tnphatic glands are alwny8 involved, showing 
hypertrophy, congestion, seroiis infiltration and cell proliferation, 
and often eaucatod centres. The uplccii and liver may be tlie 
seat of nodulea. 
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Describe the appearance of a typical nasal ulcer in glanders. 

At the first the ulcers are round, rcguhir and Htooothly bordered, 
but later, as a result of progressive tiasnc destniction, they become 
irregular with raisc-d borders, ragged edges, pale-yellow, with a 
lardaeeotis base envered witJi piut and detritui; or, eventually, s 
brownish erust. Larger ulcers are formed liy the coalescence of 
junall oni-s. The shallow ulcers niiiy heal without anj- visible 
changes, hut the deejier on«*, iif1t>r grannlatinjr, leave a radiutiii 
star-sbnpcd cicatrix. 

What are the known lesions of rabies? 

Congestion of fauces, pharynx and larynx; eyanosis of the 
mucous membrane of the mouth; foreign bodies, but no food in the 
stomach, and the mucous membrane of the latter is congested or 
actively inflamed. The foregoing conditions are usually' found in 
all cases of rubies, but caunot be called specific of the disease. The 
following are specific : brain couge«tiou ; Negri bodies in the gan- 
glion celts of the bippocampiis, and other brain celU; proliferation 
of the endothelial celU in the capmites of tlie Gassn-'rian and pie 
form ganglia. 
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What is the pathology of foot-and-mouth disease? 

In mild casfJi the lesioiiK are slight and may be overloobed. 
more severe cases, hypenemia and <Edema arc noted. Catarrbs^^^ 
rhinitis and pneumonia, and dilatation of the heart; the bea t ^ 
miiNcle may sliow degeneration aud hemorrhagic infarcts. In "*"— A 
eases hemorrhagic gaslro-cnteritis is a prominent lesion; uloci^ ^ 
in the stomadis uf cattle; these ulc«rs rarely extend deeper 1*— "^l 
the mucosa. Vesicles are .seen on the fi'et, between the digits, aiac:! 
may extend into the deeper structures, causing sloughing of tlao 
hoof and neerofiis of the bone. 

Describe the appearance of a case of infectious lymphangitis. 

(Alt cases of lymphangitis are probably of infectious origio.] 
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Presuming that the interrogator refers to the 8o.«alled "epizootic 
Ijfmpliangitiit, " the following anawer is givfiQ.) 

It is characterize by red exuberant skin uodulcs (buttons, 
boils) which burst and disc-hari^ a thick, creamy, yellowish or 
bloody pus. The neiKhborinf; lymph plexus swells into corded 
lines, with nodulcH or abscesses at irregular intvrvab. Tlie infec- 
tion pxtenda to, and implicjitcs the lymph-ftlanda of the region 
affected and pj'ffimia may follow. The diHease is caused by a 
yeast fungus, cryptococcus farcimiuosiis, also known »a saccha- 
tomyces fareiininoan.s. 

A disease, caused by a sporothrix, called "aporothricosifl," 
presents pnu-'tically the same picttire aitd ts frequently mis- 
taken for thp former disease. Epizootic lymphangitis is unknown 
in this counlrj'. 

Give the post-mortem lesions of Texas fever. 

Putrefaction of carcass occurs rapidly. Icteric coloration oE 
mucous membranes and tiHSiios due to )uL-mog)obiiucniia. Ticks may 
be found on the body and oceaRionally tufti of hair matted with 
blood. Hemorrhages beneath the skin and into the endocardium. 
The right ventrielc it dUtended with blooil and the left ventricle 
contracted. Liver enlargt^d from congcslion; the spleen engorRcd 
with blood ; the kidney's anlematous and blood-stained. The blad- 
der is petcchiatcd and eoiitaiuK bloody- urine. Cougcation of the 
muGOtia of the digestive tract. The blood thin and watery with 
bBmogtobinaimia present 

Describe the post-mortem lesions of anthrax. 

In rapidly fatal cases, changes in the blood and tisBUCS are often 
SO little marked, that, after the engorged opleen and infiltrated 
internal organs arc removed, the earcasa appears fit for eon^ump- 
tioD as food. In more protracted coses, the blood is dark, tissues 
brown or yellow, the heart muscle jMile; liver enlarged, soft, pale 
and hemorrhagic; spleen greatly enlarged or ruptured; l>-mph- 
fflandft hyperKioic; serosa petechialcd; tlie bactcritun anthrax is 
readily demonstrated in blood smears. 

I Give a method other than post-mortem changes for diagnoaing anthrax. 

Prooiire a sample of blood. A convenient and !*afc way is to 

remove an ear. Take it to the laboratory or other convenient place. 

Sfake a smear of the blood on a glass slide and examine micro- 

flcopically for the B. anthracis. 

Deacribe the post-mortem lesions of hemorrhagic septicaemia. 

Widely distributed arcus of hemorrhage, varj-ing in size from a 
12 
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plu pAiQt to ftererAl Inches In diameter. Blood eztmaiatlons In 
the Hubcut«m and intramuscular tissues, in the lungs, stomach and 
intestinal wullii, lympb-gtandB, endocardium, mj'ocurdium, and peri- 
canlinl fiM. The spleen is usually nonnal except, perhaps, a few 
I bemorrhatnc areas cm its sarfaoe. The central nerroos syBtem may 

occasionally show hemorrhages, especially in the dura. In animabi 
recently d<'ad, the blood is Ugihter in color than normal. When 
decomposition occurs, the blood is black and tarry, but reddens 
after exposure to the air. Cultures from the tissues reveal the 
causative factor, bacterium bovisepticus. 

How is dourine transmitted? 
By copulation. 

What tissues are most commonly affected by tuberculosis? 
I Lungs, liver, intestines, generative organs and the lymphatic 

I glanda adjoining thexe oi^ns, cflpcetoUy the mc«Gnteric, portal, 

nediostinal and those about the bead; serous membranes — peri- 

toneum, pleura, meninges and synoviaL 

Describe a miliary tubercle. 

The term "miliary tnbercle" was originally applied to tubercles 

which approximated in size s millet seed, but now is applied to 

various si7«s of ncw-fnrmed tuberculous nodules, larger or smaller, 

which show a central necrotic mass of one or more giant-cells sur- 

' rounded by a proliferation of cpithcloid cells and outside of this a 

collection of lymphocytes. It appears as a gray, translucent body 

and, in properly stained specimens, the tubercle bacillus may be 

seen. As the central necrotic maw increases in size, it becomes 

I caseated or calcified and a connective-tissue stroma of a fibrous 

' nature may encapsulate the lesion ; it then becomes an old, yellow, 

or crude tubercle. 

Nome three characteristic lesions of each of the following diseases: 

hog cholera, anthrax, glanders. 
I Hog cholera : button ulcers in the intestines, hemorrhagic areas 

I and enlargement of the spleen and lymph-glands. 

I Anthrax : Enlarged spleen, hemorrhages, black tarry blood, 

L showing little tendency to coagulate. 

p Glanders; Typical nodules in lungs, ulcers and star-shaped ciea- 

trioes on the nasal mucous membrane, hyperploua of lymph-glanda. 

Give the pathology of actinomycosis. 

Actinomycosis may appotir oti u nodule, on abseeaa, a granulo- 
) matous proliferation or a chronic productive inflammatory g^wth. 
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One or more of these conditious may be pnaent in the same lesion. 

The ray fungus or actinomyces, the caiisativR factor, MartA tip 
an area of inSummation which leads to conneirtive-tissue formation 
(a nodule). This growth may do\-elop to the size of a human hflsd 
and undergo piinilriit li<)uofaction in its central {wrtiona (abscess). 
The abscesH ruptures and grannlomatous proliferation oecnn or con- 
nectivc-tisaue growth prevails, causing marked induration of 
the p&rt. 

The favorit4^ seats of this affection are the lower jaw, the upper 
jaw (sinnses), and the tongne, although the Btomaoh, intestinal 
walla, lungs, skin and other parts may be invaded. 

The nio«t characteristic finding in actinomyeotio growths is the 
fungus, which may be recognized with the nuked eye as minute gran- 
ules of a (fritty consistency. Under the microscope they appear as 
clob^haped filaments arranged in a rosette form. 

', Name five post-mortem conditions that you would expect to find !n a 
case of chronic hog cholera. 

1. Button ulcers around the ileocteca) valve. 

2. "Tnrkcy-egg" kidney. 
8. Hemorrhagic lymphadenitLi. 

4. Bcch>'motio spots in the skin. 

5. SpIccQ enlarged and softened. 

Bacterioloot 

Clattify bacteria and give the name of the classilication used. 
Migula 's classification ; 
I. Ijower baoteria. 

A. Coccadcn. 

1. Streptococcus, 

2. Micrococcus. 
8. Sarcina. 

4. PlanococcuB. 

5. Planoearcina, 

B. Bacteriacere. 

1. Bacterium. 

2. Bacillus. 

3. Pseudomonas. 
C Spirillaces. 

1. Spirosoma. 

2. Micraipira. 

3. Spirillum. 

4. Spirocheto. 
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II. Higher bacteria. 

A. Chlamydobacteriaces. 

1. Streptothrii. 

2. Phragmidothrix. 

3. CrenothrJs. 

4. Gladothrix. 

5. Thiothrix. 
B. Beggistoeese. 

1. Be^atoa. 

Into what g;reat divisions are bacteria classified? 
Pathogenic and non-pathogenie. 

I>e6ne (a) spore, (b) Bagella, (c) complement. 

(a) The reproductive element of bacteria. Spores are very 
resistant to the influence of temperature and the action of chemi- 
cal agents. 

(b) Whip-like processes attached to the ends of, or all over, 
certain microoi^anisms. They impart the power of motility to 
the bacteria. 

(c) A thermolabile substance present in normal blood-serum, 
which influences the action of the immune body. (See diagnosis of 
glanders by the fixation of the complement test, page 190.) 

Differentiate the terms anaerobic and aerobic and give an example 
of each. 
Anaerobic is the term applied to bacteria that can live in the 
abseDce of air. There are two forms, facultative anaerobic, which 
live best in the absence of air, but can live in its presence, as 
B. typhoid; and obligative anaerobic, which can live onlj' in the 
absence of air, as B, tetanus. Aerobic refers to bacteria which live 
in the presence of air. As with the anaerobic, there is a facultative 
form which grows best in the presence of air but can live in its 
absence, as B. anthracis ; and an obligative form which can grow 
only in its presence, as B. subtilis. 

Define the following terms: (a) saphrophytic, (b) pathogenic, (c) 
asepsis, (d) sterile, (e) culture, (f) pure culture, 
(a) Bacteria that feed on dead oi^anic matter and usually non- 
pathogenic ; (b) capable of producing disease ; (c) free from sepaia- 
producing organisms; (d) absolutely free of all germs; (e) a 
growth of mi(;ruurganisms in suitable fluids or other media; (f] a 
growth consisting exclusively of one species of bacteria. 
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V^hat are the products of bacteria? 

ToxiitK. CI1/..VUICS, MnU, ttawH and pigments. 

Do all bacteria thrive <hi living material? Give exceptions. 

No. The itoi)-pathoi^nic soil bacterid, such aa B. suhtilis and 
B. mycoides do not thrive on living material. 

Name 6ve common culture-media. 

Bouillon, ui;ar, blood-serum, potato, milk. 

Define antiseptic and di&infectant and give examples of each. 

An antispptic is an ap?nt which prevents the formation of pus. 
Exampk-s: corrosive sublimate, phenol. 

A diRiiift^ctaiit is an agent whit-h destroys bacteria. Examplea; 
Strong solutions of corrosive sublimate, formaldehyde, actual 
cautei7. 

Name the pus-producing microorganisms. 

Staphylococcus pyogi^nes aiireiw, atbus and citrcotia, strepto- 
coccus pyogenes, gonococcus and pneumococcus are the most com- 
mon pua-producing mii-roorKani>:m8. although the bacillus of tuber- 
enlosls tj'phoid, coli and glanders may form pus, as well an the 
actiuomycca and cvrtatn j-easts and moulds, e.g., aspcrgilli. 

What is pus and how does it appear to the naked eye? 

Pm is a lifiiiid iiiflammatiftn-i)ro(]uet made iip of cells (lenco- 
c>*teH) ai>d a thin fluid called liquor puria. It is the result of an 
infcetiou with pyogenic bacteria. 

To tin? naked eye il appears as a dull yellow, yellowish-Rreen or 
grayiHh-whitc fluid, opaque and creamy, thin and milky or more 
thick like emr albumin according to the amount of plasma it contains. 

What disease is produced by (a) Koch's bacillus, (b) Nioolaier's 
bacillus, (c) bacillus of Bang? 
(a) Tuberculosis; (b) tetanus; (e) infectious abortion. 

Name the channels through which the bacillus of tuberculosis may 
enter the animal's body. 
Alimeutar>' tract, rcspiratorj- tract, geni to-urinary tract, abraded 
skin and mucous membranes. 

WliJtt is an acid-fast organism? Name the organisms belonging to 
this group. 
An acid-fatit organism k one that is not decolorized by dilute 
acids after being stained with the usual aniline dyes. 

B. tuberculosis, amegmu baeillus, leprosy bacillus and the bacil- 
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luB of bacterial d;Beiitei7 of cattle (Johne's badllua) belong to 
this group. 

Oeacribe the bacUliu of (s) tetanus, (b) anthrax, (c) tuberculoaii. 

(a) A slender rod, from 4 to 5/i long and generally shows a 
spore at one end which, being larger than the bacillus, gives it the 
appearance of a pin or drum-stick. It is anaerobic, stains readily 
with aniline dyes and produces the most poiaonons toxin of any 
known bacteria. 

(b) A non-motile, rod-abaped organism, 6 to 20/i long ; a nniform 
width of V i aquare cut ends ; grows in long filaments composed 
of a large number of the organisms joined end to end. It forms 
very resistant spores and grows best under aerobic conditions. 

(c) Straight or slightly curved rods, 1.5 to 3.5^ long and ^^ 
wide, occurring singly or in bunches; does not produce spores, is 
acid-fast and difficult to cultivate on culture media until adapted 
to such conditions. 

Name a pathogenic organisni causing disease by eliminating a toxin 
and describe the action of an antitoxin. 
The tetanus bacillus. 

An antitoxin by uniting with the toxin in the body neutralizes 
the toxin and prevents its union with a body cell. 

Describe the fungus of actinomycous. 

This fungus belongs to the type of higher bacteria, known as 
cladothrix or streptothrix. It is club-shaped and occurs as minute, 
yellow granules in the lesions; varies from 1 to 10^ long; ean be 
cultivated on artificial media and stains feebly with the aniline 
dyes. In some varieties, the clubs show loi^, thread-like fllameats 
attached to them. 

Give the btochemic properties of the colon group of organitnu. 

The colon group in general decomposes levulose, lactose, sac- 
charose, maltose, glucose, erythrite and mannite with the formation 
of acid (formic, acetic, butyric and lactic), gas (hydrogen, carbon 
dioxide), and ethyl alcohol. 

B. coli produces indol, acidifies and coagulates milk. 

The tjiihoid bacillus does not produce gas, although it has a 
distinct action on glucose. It does not coagulate or acidify milk, 
nor produce indol. 

. Define (a) mallein, (b) tuberculin. 

(a) A liquid extract from cultures of the glanders bacillua used 
as a diagnostic agent for glanders. It is prepared by growing 
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^B glanders bacilli in a flask of glycerinated bonillon for 6 or 8 weeks; 

^M the growth is filtered oET and tiie filtrate U concontratcd by boiling; 

^M a small amount of a preservative, sudi as phenol, is added. 
^1 (b) Tuberculin is a glycerine extract obtained from cultures of 

^M tli« tuberdc bacillus and is used as a diagnostic agent for tuber- 

H ciilosis. It is prepared ttirailar to maUein, above described. i 

What are agglutinins? 

ISubfllanoes in the blood-serum which have the property of agglu- 
tinating or dumping bac-teria. Thoie Hub«Uncc4 are present in 
tiormal oenim but are very abundant in the serum of animals 
immunized to, or Buffering from certain diseases. Thia property is 
utilized as a diagnostic agent. 

If unexpectedly called upon to do so, how could one properly collect 

(tissues in the country for bacteriologic examination. 
Procure a fruit-jar with a tight-fitting cover. Boil name for 
thirty minutes. Open the animal and, with a sterilized knife, cut out 
and carefully place in the jar, specimens desired to bo examined ; 
avoid contaminating with any other objects; seal (|uickly, using 
paraffin over the top. 

What 13 the opsonic index? How is it determined? ' ■ 

^m The opsonic index is the measure of the power of the blood-serum 

^m of an infected individual to prepare bacteria for phagoeytwis, eom- 

^1 pared with the serum of a healthy individual 

^M It hs detemiiued by mixing a known quantity of bacterial suh- 

^M pension with equal quantitiea of blood serum and an emulsion of 

^1 healthy leucocytes. After incubating the mixture long enough to 

^B permit the opsonins to act on the bacteria and phagocytosis to take 

^1 place, slides are prepared and stained, and the average number of 

^M bacteria in a leucocyte determined. (One hundred or marc louco- 

^H cytes should be examined to obtain average.) If 100 leucocj'tes 

^P take up 400 bacteria when treated with healthy scrum, and 100 

^ft leucocytes take up only 300 of the same bacteria when treated with 

^1 the patient's serum, that patient's opsonic index is (400: 300^= 

■ 1:X) X = 0.75. 

H What is the cause of the following diseases, (a) surra, (b) Johne's 
H disease, (c) hog cholera, (d) actinomycosis. 

^1 (a) Trypanosoma Evansi; (b) bacillus paratuberculosis ; (c) 

^m 01terab1e virus, associated with B. cholera suini; (d) ray fungus. 

H What diseases are caused by the bacillus necrophorus? 

^1 The necroris bacillus causes foot rot in sheep and cattle ; necro- 
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bfiRillosis of tti« liver, Ups, moath, vagina, sbeaUi, penis; and variotu 
gBngrenDiui processca. 

What is (a) an antitoxin, (b) a toxin, (c) a bactericidal Mrum, (d) 
bacteriolytic serum, (e) exotoxin, (f) endotoxin? 
(a) A 8iibHtniii-o ill The Kenim whi<;h biitds and neDtralixes toxin ; 
(b) a poisonous product plaboraird by RiicradrfcaniSDUi; (c) a senim 
deatnictivc to bHctoria : (d) a scrum eontaining a lysin dcslnictive 
to a ftppcipR of bacteria; (f) a toxin ex^rctoil by a mienvirpanism. 
and which ctin be recoverod by filtration from a cHltur*« n-ithout 
destniction of th« producinfr ag«nt; (f) a toxin elaborated by a 
microorganism within its siibstanw, and which becomes free only 
after destruction of the producing agt'Mt. 

What is meant by auto-infcction and latent infection? 

By ail to-in feet ion is me^ant tlie infection 1>y a vinis gcocnttd 
within the organism. 

By latent infection is meant the infection of an orgunixm by « 
vima which has been concealed or has been dormant within the 
body for an unusually long time. 

What do you understand by negative phase? 

The temporary lowering of the opoonie index, following an 
injection of a baciUary vaccini'. It is followed by the positive 
pA^ue in which the opsonic index is raised and a relief from the 
general symptoms of the disease ia obecrved. 

Starting from a mesenteric lymph-gland, in what direction and thniugh 
what channels might an infectious organism be earned and 
where "trill it lodge? ^ 

The organism would leave the mesentorie lymph-gland l^ its ,j 
efferent vessels which concur in forming the cystema chyli (rewp> 
taculnm chyli ), the beginning of the thoracic duct. Passing through 
this duct the organism would enter the anterior vena cava, then the ' 
right heart, and be carried to the lungs where it would it would be 4 
likely to lodge in a capillary blood-vessel. j 

What is meant by the optimum, maximum and minimum of tempera--™] 

. ture of a germ? 

I All bacteria grow best at a certain temperature, about S8* C.,^m 

called the optimum. Some will grow at a much lower and some oiK 
a much higher temperature. The lowe.it point at which the gem i 
will grow is called the minimum, and the highest point, the muir I 
mum temperature of the germ. I 
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What do you understand by Cram<pO£itive and Gram*negativc? 

This rt'fi-rs to Gram's difTerential method of Mainiiii; bacteria. 
The specimen i» first placed in aniline gontian violet, then rinsed 
in wat«r an<l immf^nitrd in Gram 's solation of iodine (iodine I, potas- 
siiun iodide '2, water 300), again rinsed in water and placed for a 
tevr minutcM in strong ateohol, washed again and dipped in dilute 
Main solottOD. The bacteria that are stained a deep-violet by this 
method are called Gram-positive; those that are decolorized and 
talcc on the eounter-stain arc Qrsm-nc^Uvc 

How do bacteria produce disease? 

By their irritating local action and by the prodnction of toxins. 

What Is the most important factor in the prevention of repair? 

The presence of microurganisms or their toxic prodtwts in the 
tianiea. 

Define immunity and give varieties. 

A state in which the bodj- is resistant to disease. 1. Natural 
immnnitti, powessod by all the individuals of a elam, by reason of 
age or racial peculiarity. Cattle are naturally immune to glanders. 

2. Acqttired tmrnvnity, obtained by having overcome an attack of 
a pathogi-nif miirrwirganism (active), or as a result of the injection 
of a Renim from an animal which has aeffnired an active immnnity 
against the organism in question (psssiTe). 

Describe two methods of preparing biological products for immuniza- 
tion against black leg. 

1, A powder made from mnscle affected by black leg i» lieated 
jn dry air n( 90" C. for Ktx hours which attenuates tlio virus and 
makes a suitable vaccine. 

2. Incubate a peptone houilloo culture of black leg bacillus at 
87.5* C. for 48 hours or longer to obtain spore formation. The 
culture should then be heated for at least one boor at 90° C. before 
inoculating into calves for immunixinp; purpOMfc 

What disease is caused by tinea tonsurans? 
fiingworm. 



THEORY AND PRACTICE OF MEDICINE* 

General and Ditfebential Diaohobib 

Wlut U meant by (a) diagnoaia; (b) prognoaia, (c) termination? 

(a) Diagnoais ia the recognitioa of a diaeaae hy ita aymptoma. 

(b) Prognoais ia the art of foreseeing and predicting the coone 
and outcome of a disease. 

(c) Termination refera to tlie end of a diaeaae, it OLay be by 
cnre (complete recovery), incomplete recovery or death. 

Define infectioua dJa e aaea. 

Infectioua diaeaaea are thoae doe to apecific and patlit^nio 
microorganigms which grow and multiply in the body and elabo- 
rate poisons. 

What ia the difference between an infectioua and a contagioiu dia- 
eaae? Give exami^ea of each. 
Some audioritiea nae theee terms synonymoualy. All contagiona 
diseases are infectiooa, that is, due to infection, but all infectioua 
diseases are not contagious, that is, spread by contact. Tetanos and 
black-leg are infectious diseases but are not communicable through 
contact (contagion), arising generally from wound infection; 
whereas, foot-and-mouth disease, anthrax and tuberculoaia are infec- 
tious diseases which are spread by contact 

What ia the normal pulae-rate and temperature of horae, cow and dog? 

Ttmpsntim PulH 

EorM 9D.6 - lOl.G F. 28-40 per nin. 

Omt 100.6 - 102.6 F. 4O-«0 per min. 

Dog W.S - 102.5 F. 60-120 p«r min. 

Deacribe a hard pulse, a faat pulse, a compresaible pulae, a dicrotic 

pulae, and atate conditiona in which each occur. 

A hard pulse is one in which the arterial wall is firmly distended 

and does not yield readily to pressure. Seen in inflammation 

of serous membranes (peritonitis, pleurisy), tetanus and acute 

brain diseases. 

A fast pulse is an abnormal increase in the frequency of the 
pnlse. It is seen physiologically after exercise, excitement, high 
atmospheric temperature ; pathol<^caIly in moat all severe diaeaaea. 

* UnlcsH otherwlBe Htated ftll qaeationa reUte to the horse. 
186 



MEDICINE 



187 



A «ompr«ffiibIe pnlse in nne which yields readily to moderate 
pressure and does not lift the finger palpating it; seea iu diitcases 
afiBOCtat«d with cardtuc wcAknesH. 

A dicrotic pulse is one in which two espnofiions can be felt in 
one beat of the artcr>'; seen in cases of lowered artArial tension. 
associated with weakened heart action, aa in long-continued fevera 
and in all forms of ansnua. 

What is a true venous pulse? 

A true veitoiLs puLto is a pathologica] condition. It is observed in 
the jugular vein and is dne t^ tricuspid insufflciency. It may be 
seen in congestion of the lungs with resultant dilatation of the right 
hejirt and hi^iioe valvular im^nflQctency. 

What conditions are indicated in paleness of the conjunctiva? 

Anormiu. Icucumia, hemorrbage, or congestion in other parts of 
the body. Chronic dineasefl as tuberculosis, distomiasis, etc. 

Write five questions that would be suitable to ask the owner in 
arriving at a diagnosis. 

1. How long has the animal been sidcT 

2. Wluit were the tintt symptoms and any subsequent symptoms 
noticed t 

3. Are any other animals fad in a similar wayT 

4. What treatment has been given and by whom and the resultal 

5. What caused the ailmentT 

What do you consider the two most important conditions to be taken 
into account in arriving at a diagnosis, excluding the his- 
tory of the case? 
The tranamissibility of the disease and the symptoms. 

Sve the symptoms of internal hemorrhage. 

Sudden [laleiiess of the visible mucous membranes, syncope, 
rapid heart action, rapid weak pulse, convulsions and death. De- 
pending upon the location, spet^ial symptoms may be shown. Qas- 
trie and intestinal hemorrhage may be shown by vomiting of blood 
and bloody beecs; pulmonary hemorrhage is shown by dyspncea, 
coughing and bloody froth from the nostrils. Ilffimaturia is present 
In hemorrhage of the uriuar>' tract. 

Qlve tiie symptoms of excessive henwrrhage. 

Bee answer to question on internal hemorrhage. 

la there any difference between the hemorrhage from an artery and 
that from a vein? If so, how could you differentiate? 
In arterial hemorrhage the blood is bright red in color, and spurts 
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out ooTrespoiiding to the cardiac contractions. Hemorriiage from a 
vein is recognized by the darker color of the blood, and it flows in a 
continuous stream without pulsation. 

What is Chcyne-Stokes breathing? When seen? 

A type of breathing characterized by rhythmic variations in 
intensity, occurring in cycles. Each cycle consists of a gradual 
decrease in the intensity of the respiratory movements, followed by 
total cessation for a space of from five to forty seconds; this in 
turn is followed by a gradual increase of the respiratory movements 
until they reach a maximum and become dyspnceic in character. 
This type of breathing is seen in severe cerebral diseases such as 
unemic coma and cerebrospinal meningitis. 

Differentiate malignant <xden3a from anthrax. 

Malignant oBdema may be differentiated from anthrax by its 
appearance outside of anthrax districts; by absence of bacillus 
anthracis from the blood ; normal size of the spleen ; crepitating 
swellings ; presence of an extensive wound and the characteristic, 
causative microorganism. 

Differentiate malignant cedema from purpura hemoirhagica. 

Malignant mdema : crepitating swelling associated with a wound, 
hot and tender; anorexia, high fever, rapidly fatal course. 

Ptirp. HtBrnorrhagica: Abruptly terminating swellings on various 
parts of the bod>', appetite usually retained, temperature normal or 
slightly elevated, prolonged course, petechiated hemorrhages in 
mucous membranes. 

Give the differential diagnosis of Texas fever and anthrax. Of what 
value is vaccination in anthrax? 
Anthrax runs a more rapid course, shows no annmia, urine con- 
tains red blood-corpuscles and the bacillus anthracis is found in the 
blood. In both diseases the spleen is enlarged but in anthrax the 
pulp is black colored and the blood is of a tar-like consistency. 

Vaccination in anthrax is a very effideut method of preventing 
the disease. 

Differentiate heat stroke (thermic fever) from heat exhaustion. 

Heat stroke is manifested by weariness during work, profuse 
sweating, great rise of temperature, dyspnoea, rapid pulse, dilata- 
tion followed by contraction of the pupil, sta^ering, collapse and 
death. In heat exhaustion, there is no fever present, in fact the 
temperature may be sabnormal; muscular weakness and coUapss. 
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Fame the diagnostic tedts for glanders. 

1. jVnimal inoculation (Strauss method). 

2. Subcutaneous niallein. 
8. Cutaneous malleia. 
4. Intradermal malli-in, 
&. Ophthalmio malleia. 

6. Complement-fixation. 

7. Agffhitination. 

8. Precipitin, 

9. Aiitnccnous baeteriii. 
10 Post-niortcm. 
11. CUmcal (ph,v^ca1 examination). 

State the difference between the agglutination test and the precipitin 
test for glanders. 

The agglutinatiou trat is baMi'd uptm the fad that blood-wnun, 
which normMlly (.■onlainH aggliitiiialjug itiibtttanceB, but In glanders 
a Rreater amount, will cause the clumping, or aj^glutinating of 
glanders bucilli in siLspciisions of potato or agar cultures, whereupon 
tbeae clumps are precipitated to the bottom of the supernatant 
clear fluid. 

The pre<^'ipitiit t4>8t ia based upon the fact that the scrum from 
a glandered horM! produoes a daky precipitate in Uie flUrute of 
glanders eulturcs, when mixed together. 

In a test for glanders, state the relative advantagea of the mallein and 
agglutination teats. 
The mallein test can only be used on living animals. The SKgUi- 
tination test can be applied to dead animals. The former method 
is long and tedious and cannot be used when tovcr is present, 
whereas the latter is simple for the practitioner, most of the work 
being done in a laborator>' ; preeeuco of fever ia uo hindrance. Mal- 
lein if! more accurate ; agglutination does oecur with the 8erum of 
be^ilthj- aiiintala and the line of distiuction is often close. The mal- 
lein test necessitates the oonflnement of the patient^ whereas the 
agglutination test allows tlte horse to continue at work. 

Describe the course to be pursued tn testing with niallein. 

Take throe prcliminar}' temperatures, at least four hours apart. 
With antlieptic precautiona, inject the mallein subcutaneously. 
Eight hours later, make a temperature reading and thereaft«r every 
two hours until twenty hours after injection. A reaction consists 
of a gradual rise and fall of temperature of at least 2° F., and a 
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local reaction shown by an ccdematoos, painful swelling at the seat 
of injectioii, lafsUng four or five days. Healthy borma are not 
affected except, perhaps, by a local swelling which disappears in 
twenty -four houni. 

The ophthalmic matUin tc£t depends upon a pomleot oonjuno> 
tivitia following from 4 to 24 bourn aft«r th« instillation of a few 

I drops of a concentrated mallein solution into the oonjonctival sac. 

' The cutaneous mallein test depends upon a local reaction follow- 

ing an intradennal or endermic inoculation with maUcio. 

Describe the complement filiation test for glanders^ 

The phenomenon of hicmoljiiis is the fundamental principle of 

I thia test If the blood-seruni of a rabbit is treated with the red 

falood-oorpusclca of a sheep, antibodies (hcBmolytic amlMKepton) 

will be formed. The-sc antibodies have the power to dissolve sfaaep 

red blood-eorpusclea in the presence of free complement. Thin 

prooeaa ia called h^mol>itis and depeodx upon two oubstanoos; one 

of these, the compU-mi^nt, is present in the blood of every animal 

aod can be destroyed by heating the scrum to 5$" C. for half an 

honr, (this in called inactivating the serum) -. the other substance, 

known as the tmmunc body, hrmolylic amboceptor, or antibody. 

By inactivating the serum, the power of hemolysis is lost, because 

\ the complement is deatrojred; but this power can be restored by 

' adding trrvh xerum wliieh alwa}*)* contains oomplement. Ouinoa-pig 

' semm is very rich in complement and is used in the test. 

In horses affected with glanders, the infectious principle, the 

toxin, Atimulates the production of antibodies. These antibodies, 

or bacterial amboceptors, arc nature's fighters against the invading 

I toxin. For use in this test, this toxin is obtained by maVifig 

I an extract of an artificial growth of glanders badlli, aitd ia 

called ani^iiii. 

If the serum of a glandered animal which, of course, eos' 
antibodies, is inactivated (complemejit dealroyed by heat) 
brouifht in contact with the antigen in the presence of oomplement 
(supplied by adding fresh guinea-pift serum), the complement will 
become firmly fixed by the combined antibody and antigen. This 
I fixation of the complement is more thoroughly established when the 
mixture ia placed in an incubator for one honr. If to thia lotzture, 
red blood-eorpuscles of a sheep and rabbit semm, containing hemo- 
lytic amboceptors, are added, so hsmolysis will oecur because the 
oomplement that was added was previously fixed to the antigen by 
means of the glanders antibodies. 

The serum of a glanders-free horse does not contain antibodies, 
so if it is mixed with antigen and oomplemant, the latter doea not 
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become fixed, but r«mBiiis free; therefore, when the red blood- 
eorposclea and the rabbit Mnitn, containing hemolytic amboceptors, 
are added to such a mixture, hemolysis occurs. 



Potitive lt«o«4^<Mt. 

ABtif>eo + Mirum-coatslnin]; antibody 
+ oompI«aWDl + hcmolytk wnbo- 
MpbM + ■h*^ red bJood-oorpiwelM 
^ BO hamalTilj. 

Tba CMDpltnKiit (tnltu witk tk» antl- 
gm, ttiRHigb the katibody, heniM 
tiicre i« no oocaiiliaiM^t to aH 
tbrougb tbe kwniolytic uubooepUr 
on tli« dteop oorptwclt*. 



Aatigm + Bornwl ••rum + c«lnpla>- 
In q n t + hamolytjo unbooeplor + 
BhrMp red bkMjd-oorposclta ^ hsm>- 

Tti*r« i« no vitUiody to unite tbo 
oomplMnetit and anti^n, hpne» tho 
oomplciimit 1* frte to act Uirou{(h 
Uie bMnolj-tio atobooeptoT en tUa 
ili»q) r*d blood -eoirjiuBelcii. 
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ThiH ia not a practicable test for the regular praotitioser beeaiua 
it requires special laboratory appuattu and very accurate teelutio, 

[ow may strangles be differentiated from glanders? 

By purulent submaxillar}- lymphadenitis; by animal inocula- 
tioti ; by any of the various glanders tests ; in glanders, typical ulcers 
•re Been in the dsas] mucous membranes, similar ulc«rs are seen 
m strangles but tend to heal rapidly; strangles occurs in young 
bonea and prevails in sale stables. 



Make a differential diagnosis between acute nasal glanders and nasal 

I fleet. 

Clinieally, it may be difficult to differentiate, a considerable 
time for observation being necessary. Usually there are no ulcers 
or scars in nuisal gleet, and the diseast- responds to treatment. 
Special diftgno«tic tests for glanders are best resorted to at first 
to avoid danger in handling, 
am 



lame two diseases that ore frequently mistaken for glanders. Name 
two laboratory methods frequently employed in diagnosing 
glanders. 
Strangles and nasal gleet (chronic rhiaitis). Agglutination 
teat and complement flxatios test. 



Make a differential diagnosis of acute lymphangitis and farcy. 

Lymphangitis ia a local affection ; farcy ia a symptom of general- 
ised glanders. The former progresses very acutely with fever and 
sometimes formation of abscesses in the lymph-ftlands ; the latter 
Ttsually progresses slowly, without fever and with but slight par- 
ticipation of the glands. The abscesses of lymphangitis have smooth 
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edges and heal rapidlj by granulatioii, but those of glanden 
Conn crateriform, noU'-healiiig uleera. Special diagnostic tests 
for glanders. 

Differentiate azoturia fsom spinal meningitiB. 

Differentiate by the sudden onset, hard swollen gluteal mosoles, 
ability to bear weight on the legs, although the fetlocks knuckle; 
history of idleness and full diet; black, coffee-colored urine. 

Differentiate cryptogamic forage poisoning from lead poisoning. 

Forage poisoning develops slowly with paralyses, especially of 
the pharynx, little or no fever. Lead poisoning has a sudden onset 
(except in the chronic form) ; salivation, convulsions, colics, blue 
line around gums, coma and collapse. 

Differentiate osteoporoaia from oateomalacia. 

Osteoporosis is a condition in which the compact bone prolifer- 
ates and becomes rarefied (porous), or cancellated. Osteomalacia 
is a morbid softening of bone. The former often occurs with the 
latter and predominates. In fact, the two conditions are so similar 
that, in view of the lack of information, it is hardly proper to 
classify them as independent affections. However, osteomalacia 
occurs more frequently in cattle and clioically, in many ways, is not 
unlike osteoporosis which is more commonly ol»erved in horses. 

Name the diagnostic testa for tuberculosis in animals. Which is the 
most reliable? 

1. Subcutaneous tuberculin (thermal) test 

2. Ophthalmic tuberculin test. 

3. Intradermal tuberculin test. 

4. Cutaneous tuberculin test, 

5. Precipitin test. 

6. Inoculation of experimental animals. 

7. Clinical examination. 

8. Autopsy. 

Opinions differ as to which of the above is most reliable. The 
preference is given to the subcutaneous by the majority of persons, 
although the intradermal and ophthalmic methods are coming into 
favor and are extensively used. 

Describe the course to be pursued in testing with tuberculin. 

Practically the same as the mallein test (subcutaneous). See 
page 189, except no local reaction occurs as in glandera. 
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ivc an account of the sources of fallncy in testing cattle for tuber- 
culosis and state clearly the precautions that might be taken 
to avoid them. 

Tnbewiilin may be of inferinr <iiiftlily. Cattle may have been 
tested n-wntly or had tiibcrc-iilin injected just previooa to test, 
and tlwrpfore do not respond properly. Cattle do not react when 
in ndvanced atagea of the diHcoHo. Cows, within two weeks of par- 
turition, may not react thouRh affected wiih the disease. StabllnK 
animala when accustomed to pasture may cause a riae in tempera- 
ture. Admini St ration of antipyretics by un»cnipii)oui{ owners may 
eauae a mistaken interpretation of remits. 

Precautions : Use freshly prcpansl roliable tuberculin ; dctar- 
miiti*. if pnssiliip, th(^ dale of la.st tpst; ohser\'e advntiPiNl eases by 
clinical cxamitiution and exclude them from test; defer testing 
preimant eow« near en<i of term and cows which have recently 
calved ; stable animals a few days before making test. 

Give the technic of an intradermal tuberculin test and state what eon- 

Istitutes a reaction. 
Using antiseptic precautions, with a hypodermic sjTinjrc having 
a needle of vcrj- fine caliber, inject into the cutis of the caudal fold 
0.1 mil of specially prepared {50 per cent) tuberculin, A swelling 
iriiieh Taries in size from that of a pea to a ben's egg and persists 
for 72 hours constitute* a positive reaction. Swellings lasting only 
24 hours are negative. 

tifferentiate contagious pleuropneumonia from influenza. 
Contagious pleuropneumonia iK charucteriKCtl by the typical 
pleurisy and pneumonia which are transmitted with the same pre* 
dominating sjinptoms to other unimals. The legs do not swell as 
in influenza; it is more severe and fatal; infiuenza may cause a 
croupous pneumonia ; is milder in attack ; digestive disorders are 
common ; legs swell ; pink-eye is seen. 
[ve the distinctiv« symptoms of spasmodic colic and enteritis. 

Spasmodic colic shows intervals of cose, no fever, and violent 
movements when spasms occur; early reeovery. Enteritis is aceom- 
paniei] by fever, cooNtant uneasiness, careful decubitus and rising ^ 
gradually grows worse. 
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What is the difference between septicaemia and pyamia? Treatment 
for each. 
Septiciemia is a morbid eonditlon due to the presence of n(Mi- 
specific pathogenic bacteria and their associated poisons (toxins and 
U 
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tox-alhiimtnR) in th« blood. It is sceompanicd by cMUs. fever, 
Rwcstiug and great prostration. PjieiDia is a blood-poisoning by 
pyogenic miorourganisnis and is shown hy fever, chills, icterus and 
ahscoas formation in various parts of the body. 

Treatment : Is virtually hopeless. Remove necrotic tissue from 
vounds; antiseptic treatment; quinine sulphate in large doses, inter- 
nally; stimulants to sustain heart action. 

What is septicaemia, sapraenua and pyaemia? Differentiate b«tweeo 
each. 
Sapro-mia is a blood-poisoning due to the entrance into the 
blood of ptomainoi produced by putrefactive bacteria. See answer 
to preceding question. 

Give the differential symptoms of acute pharyngitis and acute laryn- 
gitis. 
Phar>'ngitis: difBciilty in swallowing; no cough. 
Laryngitis : no difficulty in swallowing ; cough present 
Often occur together. 

How can acute nephritis be distinguished from limibago and lumbar 
rheumatism ? 
By urinary examination and finding easts, indicative of nephritis. 
By tenderness of tlie kidneys in nephritis, as shown by palpation 
per rectum. 

What do you understand by diagnostic inoculation? 

Diagnostic inoculations conmt of the introduction of certain 
substances into the bodies of animals for the purpose of determining 
either the character of the substance or the condition of the animal 's 
health. Hence tlie substance injected is either a material of known 
composition (tuberculin, mallein), or tissue from an animal affected 
with an infectious disease, the nature of which is to be determined. 

Name three diseases in which you would expect to find a subnormal 
temperature. 
Parturient purciiiii, autt-mia and chronie gastro-intestinal catarrh 
in the dog. 

A cough is indicative of what disease in cattle? In sheep? In swine? 
Cattle, tuberculosis; sheep, verminous bronchitis; swine, swine 
plague. 

Discuss auscultation and palpation. 

Auscultation is the act of listening for sounds within the body, 
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mgaaaSfy in determining the condition of the heart, lun^, pleura 
knd abdonuDBl organs. 

Palpation i» the act nf examinitif^ an organ by feeling with th« 
hands or Anger tips. 

How is a positive diagnosis of rabies made? 
^H By microscopic examiiiution of tbo brain and finding Negri 

^1 bodies; also by inoctilating experimental animala with the brain 
^B tissue of the suspected animal. More recently, the complement- 
^B fixation teat bus been used, and ia said to be satjsfactory in the 
^^^^ dia^oais of rabies. 

f 



Actnr. Oemkral T^frRCTIott8 Diskasks 
:t are the essential causes of hog cholera and swine plague? 

Aocordiug to the results of latext investigators, hog cholera ta 
caused by an iiltramicroaeopic, filtrable rirua. Besidet the \ini8, 
two speciefl of bactt-ria. the bacillus suipcBtifcr and the bacillus 
sutscpticiis, play an important part in the etiology of hog cholera. 
The aecondary affections of the intestines, lymph-glands and lungs 
are usually produced by the pathogenic action of these bacteria. 

Swine plague is caused by the bacillus siiiseptious. 



Give the diag;nostic symptoms of hog cholera and swine plague. 

Hog cholera: Acute form, fever, variable appetite, vomiting, 
oOnjunetivitis, constipation followed by diarrhoea, which may bo 
bloody; reddening of skin on now, ears, abdomen and on the inside 
of the thighK; die after a few hours or a few days' sickness; simul- 
tAueoua sickness of several members of the herd ; may or may not 
be complicated with the respiratory affection of sn-ine plague. 
Cfaroitie form, after 1-3 weeks, acute symptoms diminish, appetite 
improves, diarrhcea ccajiCH ; recovery ; others, the appetite remains 
irregular, occasional diarrhcea, aniemia, cachexia, exhaustion and 
death after several months. 

Swine plague : Often appears as a complication of hog cholera. 
Leas commonly as a primary aftection. Peracutc form : high fever, 
■wcakncw!, anorexia, petechia, ayn>ptoms of hpmorrha#cic septica'mia; 
d-c in 12 to 24 hours. Acute form: fever 104"-106° P., nasal dis- 
charge, paroxysmal cough, d^-spnoea, pneumonia, tenderness of 
thorax (pleurisy), cyanotie membranes, rapid, throbbing pulse; 
eonstipation followed by diarrhcea, anorexia, emaciation, petechia, 
die in 1 to 2 weeks ; recovery rare. Chronic form follows subsidence 
of scute sj-mptoms; coughing and difficult respiration persist; 
cachexia; polyarthritis; die in 3 to 6 weeks. 
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What propliylactic measures and means of extinction should be em- 
ployed in an outbrealc of hog cholera or swine plague? 
H(^ eholers: Separate the well from the affected and divide 
into small groups; should any of these show fiymptoms, repeat the 
procedure. Destroy affirctod and tboroufchly disinfect premims; 
isolate newty-purehased animals for three weeks before introducing 
them into herd; quarantine; immunise and treat with scrum. 

Swine plague : Separate the well from the affected ; destroy car- 
COSKCS, thoroughly disinfect, quarantine and immunize with hog 
eholera serum. (Hog cholera and swine plague often exist in the 
same animal. ) 

Describe in detail your method of treating a herd of hogs where cholera 

prevaila, the temperature ranging from lOi- to io& F. 

What would be your instructions to the owner? 

Colonic the lienl in prn-s of nix or light if poswtiblc. Remora 

the well from the sick. Give hog cholera serum (40 mils per cwt) 

to all not sliowing intensive 8>*mptoms (temperature below 104° F.). 

Destroy sick hogs. Clean and disinfect premises frequently. In- 

fitnict owner to be eautiouK when buying hog» and (|uarantinc new!/ 

purchased stock for two weeks. Best to use simultaneous (doable) 

treatment annually after the disease once appears. 

Name two diseases that may be mistaken for hog cholera on ante- 
mortem inspection and give differential points. 
Tuberculosis and hemorrhugic septiciemiu. The symptoms ore so 
varied in all tliree diseases that a post-mortem examination is the 
only sure method of differentiating. 

State causes of horse pox and cowpox. 

An ultrflmicroscopif. fillrahlc vims, called "virus of variola," 

Give the general symptoms, the sequelae and the best methods of treat- 
ment, restriction and extinction of horse and cowpox. 

Horsepox is very rare and its occurrence is doubted by many 
good authorities. A veaiculopustular exanthema in the flexor region 
of the pastern of young animals is considered as horsepox. This 
is usually accompanied by a slight elevation of temporature. Treat- 
ment consists of antiseptic dressing of affected part. 

Cowpox occurs sporadically* oa the teats and around their base; 
5 to 20 nodules, size of a pea, develop into vesicles, pustules and 
rupture, leaving an ulcer, scab and scar, sucoessively. Duration, 
1 to 2 weeks; slight general disturbance, fever, diminished appetite, 
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irreRnlar niminalioti, changes m the milk not vonstuut. Scrotum 
aSectcd in the male Sitiucls: mnxtitis, wound >iif«irtion. 

Treatment: Avoid irritatini; wound; vae milk catheter; keep 

^ odder clean and dry ; bwlate and vacpinate ; Epaom salts intenially ; 

jaodium b>'pDsuIphit«, 1 per cent, solution, or oxide of ziiic oint- 

laUBt externally. 

I Give the accessory causes of tetanus. 
K Eaaential eause ia tiie bacillus tetani. Accesaor; causes : traumas, 

I especially punctured wounds, oastrutioii. amputation of the tail, 
I pricks in shoeing, parturition, unhealed navel, etc. 

What genera are most subject to tetanus? Why? 

Soliped.s, because they arc more siiaceptible to the action of the 
virus and more subject to traumatism. 

ivt the diagnostic symptoms, prevention and treatment of tetanus. 

Symptoms: generalised tonic sp«»ms,"»uiw-honic" attitude, head 

and tail extended, ears rigid, eyea sunken and flxed, protnisioii of 

the membrana nictitans, nostrils dilated, hypertestJieaia, difficult 

Ifwallowing, temperature normal or slightly elevated, Gonstipation. 

PreiTntiou: Avoid traumatiBm, especially uail wounds of the 
feet. Treat nil wound>i untiseptieally. Tetanus antitoxin, if given 
before symptomK appear, in doses of 7!>0 unita, will prevent 
the disease. 

Treatment; Notliing specifle. Disinftct tlic seat of infection; 
provide quiet quarters ; feed easily maaticuted, laxative diet ; keep 
fresh water before patient; empty rectum and bladder at frequent 
intervals with the hand ; antispasmodics may help in controlling 
[tpasmai phenol, magnesium sulphate, bromides, hydrocyanic acid, 
lobelia, tetanus antitoxin, etc., are of disputed therapeutic value. 

State the cause of malignant oedema. Name the microbe and give 
symptoms and course. 

Cauxe: wound infection by bacillus oedematic maligni. 

Symptoms: Suddenly appearing and rapidly spreading swelling 
which i-s (edematous and crepitates on palpation; hot and tender at 
first but later becomes insensitive; if incised, a reddish-yellow or 
colorless serous fluid containing air-bubbles is discharged ; dyspncea. 
cyanotic membranes, colicky pains, tympanites, high ti*mperature ; 
death may occur in a few hours or, at the longest, three days after 
appearaDoe of the first symptoms. Recovery exeepUonal. 
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DcKribe the symptoms of hemorthigic septicemia in cattle. ^ 

Sudden checking in milk secretion, difficult swallowing, anorexia, 
general dutness, high t«tiiperaturo, diarrbtml discharge dark in color 
or may be bloodj' : bloody uriac and Mood>- serous discharge from 
nostriU ; painful cedematous Hwellings about the \egfi. shoulders and 
under the throat; convulsions; short duration, often found dead 
in field. 

Describe the symptoms and course of anthrax in cattle. 

Peracut« eases : May die Huddenly with no previous it>*mptom8 
observed ; high fever, bloody diacliartn^ from mouth, nostrita and 
anus, convulsions and death in a few hours. 

Acute cases: Hi([h fever, restlessness followed later by depn»- 
sion and convulsions ; small rapid pulse, d.vspmxa from cedema of 
the glottis; tympany, diarrtioua, fieces mixed witli blood, or clotx of 
blood may be passed ; hot, doughy swellings over the snrCaoe of the 
body. Cutaneous form, whieh is characterized by carbuncles {matig- 
fUtnt pustule), rare. Death in 12 to 46 hours. 

Subacute cases: Occur in latter end of an cpixoottc; show 
rbc of temperature and constitutional disturbance; recover in 2 
to 7 days. 

Give the cause, symptoms and treatment of blackleg. 

Cause : The blackleg baeillua (B. gangreuie emphysematosa). 
Symptoms: Young cuttle, high fever, anorexia, great depressioa, 
lamencsH in one limb ; extensive crepitating HwelUng, hot and tender 
at first but later cold and inaensitive. When opened a blood}*, foaniy 
fluid of a sweetish fetid odor is discharged. DyspntXB, muscular 
tremors and eonvulsions precede death. Rapid fatal course, lasting 
from twelve to forty-eight hours. 

Treatment : Generally useless. Blackleg senim has recently come 
into prominence as a curative measure. Prevcutiou by vac^nation 
is the best procedure. 

Give the latest treatment for blackleg and anthrax. 

Blackleg : CO-100 miU of immune scrum is injected intravenously 
and thereafter ihe ftanie amount is injected siibcutaneously in the 
region of the shoulder every three hours. If given early and also in 
protracted cases the results are said to be favorable. 

Anthrax : In infected herds those animals showing mild symptoms 
such as alight temperature elevation are given 40-80 mils of immune 
serum intravenously. In six hours the temperature falls, and in 
twelve hours a complete recovery is noted. If no improvement a 
seen in six hours repeat the doee. 
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Give the B3rmptom8, treatment and general tennlnation of eplzoHtic 
cellulitis. 
A form of influenza charaet«rizi>d by fercr, depression and iD< 
flammatorj* tedema of the cutis and nubcutis over the dependent por- 
tions of the body, especially the eyelids, notttriK itbealh, ventral 
Burfaco of the abdomen and the limbs. Appetite nay or may 
not be impaired ; pulse rapid and strong ; disincliiuittoQ to 
more ; constipation. 

Treatment: Sodium sulphate may be ^vea in bran mashes 
or in drpncb. Potassium nitrate in the drinkinft water. Usually 
recover uneventfully. 

escribe the symptoms of infectious pneumonia (contagious pleuro* 
pneumonia) other than the elevation of temperature, in- 
creased pulsc-ratc and respiration. 
Icterus, unorcxia, dulut'M^, yellow uasal discharge, cough, erept- 
tation, pleuritic friction at first, later a long horizontal line of dul- 
ness on pcn-ussion due to exudate ^ phur}*ngitis which may be fol- 
loweil by inhalation bronrhitis and gangronous pneumonia; pericar- 
ditis, endocarditis and myocarditis; dropsical swellings of the legs 
and elsewhere. The sj-mpirtm of dulncMK may be followed by stupor, 
rolling of eyes, vertigo or paresis of the hind limbs. 

.Give course, termination and treatment of contagious pleuropneumonia, 
See answer to preceding question. Moderate cases in strong, 
well. nourished horaes begin to improve at the end of one wei-k and 
reco%'er in 2 to 3 wo'ks, convnlesccnt'o complptc in one month. 
Severe cases almost invariably succumb in a tt'vr days; gan- 
grene of the lungs, toxj^mia, tendinitis and myocarditis are unfavor* 
able complies lions. 

Treatment: Hygienic and dietetic measures are most important. 
Tn very high fever, give antipyretics; likewiite, sj'mptomatic treat- 
ment in other alarming conditions &uch as intestinal antiseptics in 
diarrhoea, heart tonics in mj'ocarditis, etc. Xuclein, talUanin, col- 
loidal silver, bacterial endotoxins and serum therapy arc of disputed 
tlterapeuttc value. More recently, salvarsan and neosalvarsan have 
be«Q advocated as specifics and "sure cures" and the outlook is 
most encouraging. 

: the symptoms of foot-and-mouth disease (aphthae epizoSticae). 

Fc^■er, redness and tenderness of the buccal mucous membranes 

and teats, grinding of teeth, ssliration, smacking of tongue, tender 

feet, shaking of feet backward; Misters on lips, buccal mucotu 

membranes, teats and between digits; these blisters may rupture 
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and leave a raw, in£amed, tinderlring daeuOi separation of b 
from carouary band Koinvtimex occurs i diarrtKsa in sucklings due 
to gsstro-iatestinal catarrh. Prognosis favorable in adolt cattle. 
RMOvery in 2 weeks. 



Differentiate clearly between foot-and-mouth disease and foul in 
foot, giving your treatment. 
Poul in the foot doea not form vesicles nor affect the mouth. It 
ianon-contagiousand a-ssiiines the form of necrosiH of the interdigital 
apace. Treatment consJBta of removing all necrotic material ; curette 
down to healthy tisKiie. Leave exposed to Ute air if possible 
or protect with drying ugonta and tarred bandages. Provide cli 
dry bedding. 
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Give the symptoms and course of rabies in dogs. 

Two forms, furious and dumb. Furious form : More affi 
tionate, dulncss alternating with excitement: peculiar howl, 
to paral>'«is of the throat : depraved appetite, halhieinationa, eyes 
red and &ccd: wanders away from hom«, biting dogs, pereona and 
all objecta in its path ; dribbling of saliva and finally paralyiua of 
the lower jaw, pharynx and posterior limbs, followed by death. 
Course. 2 to 5 daj-a. Dumb form : TTaually follows the furious form 
and represents the paralytic stage. If present from the Srst. the 
animal is dull, apathetic, shows little or no inclination to bite; 
no howling, seeks seclusion and quiet. Paralysis extends and 
death follows. 

Describe the successive symptoms of a very severe case of distemper 
in the dog eventually ending in death. 
Fever, vomiting, coughing, nasal discharge which is first serous 
but later miicopunilent; catarrhal conjiinctivitis. keratitis, ulcen* 
on the cornea; exanthema; catarrhal bronchitis and pneumonia, 
ehorea, emaciation and dejith. May have the nervous form, mani- 
fested by chorea, from the first. 

Canine distemper. Etiology, symptoms, period of incubation, pro- 
phylaxis and treatment. 

EtioIog>- : Undetermined. Filterable vinis Is elaimcd by many i 
othera say bacillus bronchisepticus (B. bronchicanis) . 

Symptoms: Fever, chills, vomiting, dinrrho?a, catarrh of nasal 
passages, conjunctiva, larynx and bronchi ; labored brvathing, 
nlcerative keratitis, skin eruptions, nervous symptoms such as local 
or general spasms. Emaciation and death in a large proportion ol 
cases, especially very young dogs. 

P. of I.: 4-14 days. 
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Prophylaxifl : Keep young sxiiioepUble dojcs away from sick one*. 
Prevcntivf vaociiiation bos recently been tried with varying results. 

Treatment : Hygienic, millc, cf^gs and meat broth as a diet. 
SyiQptomatic, stimulants tn overoome deprefision; inhalations of 
steam medicat«d with eucalyptus; borie acid solution as an eye- 
wash ; creosote and cod liver oil internally as systemio disinfectant 
and to overcome diarrhoea. 



Give the causes and symptoms of Texas fever. 

Cause : A micr»JrganiBm belonging to the protoiua, called piro- 
plasma bigcminum, niso called Babe:^ia bigcminum l>ovis. 

SjTnptom.t: Acute form, high fever, rapid pulse and respiration, 
anorexia, dulness, constipation, icterus, prostration, weakness, de> 
lirium, hiemoglobinuria. blood thin and pale, diarrhaw, emaelation. 
Course, 1 to 7 days. Mild form : Symptoms similar to those in the 
acute form, except they are leas severe and are prolonged for a 
greater length of time. 

What is influenza? Give causes and symptoms. 

Influenza is an acute, infectious disease of the horse (rarely the 
asB and mule) , occurring eu7.miti<>al!y and epizofltically, and is char- 
leterized by a rise of tf^mpcrature «nd a catarrhal condition of the 
mucoits mcmbranea of the respirator^' and digestive tracts. 

Cause; Seems to be a specific infection, the nature of which is, 
■8 yet, undetermined. A number of organisms have been found and 
described as the specific one, viz., coccobacillus of Lignicres, bacilli, 
Btreptocoeci, etc. A flitrable virus seems to have been proven by 
neent experimenters who consider the streptococci, bacilli, etc, as 
seccmdary invaders. 

Symptoms; Various manifcstationft and formit, vix., eatarrbal 
form, pink eye, abdominal form, infectious cellulitis and any number 
of combinations of the above. In general, we observe: sodden 
attack, anorexia, extreme prostration and weakness, high tempera- 
ture, swelling and watering of the eyes, icterus, cough, accelerated 
pulse, mucopumlent nasal discharge, pharyngitis, bronchitis, pneu- 
monia, pleurisy, difrostivc disorders, and an edematous swelling 
of the extremities, sheath, etc. Mild cases may show only a high 
fever and proxtration lasting a few days. There is a great variety 
of internal forms. 

Give some of the modem forms of treatment of Influenza. 

Besides the usual symptomatic treatment followed in pneumonia, 
pleurisy and enteritis from other causes, nuelein, talUauine, tinti- 
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streptococcus serum, polyvalc&t l>actprin8, mixed tafection phyla- 
cogons and proprieUiry vftccines »r« used. 

Give causes and symptoms of purpura hemorrhagica. 

Cause: Not definitely known; follows debilitating diseafies aa 
a oeuradary affection; probably toxins, L'«pccia]l>' tboM catuing 
va«odilatatio». 

Symptoms; Fever, nasal pctAchiie; charaetcriatic, extensive, 
abriiptly-^'ndiiic swellings of the skin and snbcutts of the abdomca,j 
sheath and extremities; oozing of serum from the skin; dyspnoB«| 
and BUfTocatioD may follow from su'elling of the noittrils and 
pharjiuc : locomotJon is painful ; appetite is usually good io the 
mild and oftt^'n in lh<- HOvore cases. 

What is the prognosis and treatment of purpura hemorrhagica? 

Prognoais: Depends upon the severity of the attack and the 
eomplications. Average mortality 50 per cent. 

Treatment : Hygienic attention is very important ; potassium 
chlorate as u diuretic; give vasomotor stimulanta as potaasinm 
dichromate, quinine snlphatt-, strychnine sulphate and ergot; inter- 
nal antiseptics such as sodium Haticylate, sulol, culomcl. turpentine; 
oceasional small doses of linseed oil for it.1 laxative effect, but do 
not give strong or drastic pui^stives; surgical measures such as 
tracheotomy may be neoeasary. 

Define specific infectious disease. Name five of these diseases. 

A specific infectious disease is one that is caused by the multi< 
plication of a single species of microiirganism within the animal 
body. This particular organism, and it only, can produce the 
disease, e.g., anthrax, Texas fever, tetanus, glanders, tuberculosis, 

State the period of incubation of a case of street rabies in the dog. 
Varies from two weeks to three months. There arc caaca 
recorded with an incubation period of two years (t). Avera^, 
22 days. 

Give the causes and treatment of an epizoStic of scours in calves (white 
scours). 
Accessory causes : XTnelean surroundings ; open umbilicus ; and 
hereditary debility. Specific cause: umbilical and intestinal infec- 
tion with D. coli communis. 

Treatment ; As a prophylactic measure, disinfect stables and the 
external genitals of the mother before parturition; provide clean 
surroundings for parturient animals. Duunfeet the umbilical re- 
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gion; sterilise the milk, feeding ntensilii. or ndder before feeding; 
dear the int«stiuiil tract of irritating matters with castor oil one 
ounce, or caloiael 2 to 5 grains, and follow with nubnitrate of 
bismntb 30 grains; one teaspoonful of a 1 to 4000 solution of for- 
malin, to each pint of milk, is tiscful to check diarrhoea in artificially 
fed calrea, but it ahonld be preceded by castor oiL 

Give the symptoms of ihino-adenitis. Mention the complications that 
sometimes occur in rhino-adenitis. 
Rhino-adenilift or ttranolei is a diReose of young horses, mani- 
fested by dulness, anorexia, mucopurulent nasal discharge, purulent 
inflammation of the submaxillary l^rmph-glandK which leads to 
rupture and healing ; fever ; increased puhie. Complications : 
larynfritis. pharyngitis, bronchopneumonia, pleurisy, metastatic 
abscesH formation in the lungs, liver, kidneyii, spleen, pancreas and 
other parta. 

Give etiology of strangles or infectious rhinoadenitfs. Give prophy- 
laxis and treatment. 
Etiology: Streptococcus equi (Sehtktz) is the specific cause. 
Exposure, Kliipping, sales stables and yonth are accessory causes. 

Prophylaxis : Separation of well from sick. Good feeding, ven- 
tilaliori and avoidniice of weakening itifliienecs. 
■ Treatment : Open abscesses ; iohalationa of medicated steam ; sub- 

eoUncous injections of camphorated oil, two oiince»( daily ; creosote 
internally, given in olive oil. Hygienic attention. Sympto- 
matic treatment. 

^r Chronic iMrsc-nouB Diseasis 

V^hat senus of animals is subject to Johne's disease? State the essen- 
tial cause. 
Bovine. Caused by the bacillus of Johne's disease, an acid-fast 
microiirgsnism which rcHembles very much the tubercle bacillus. 

What arc the symptoms of Johne's disease? 

Gradual emaciation and aniemia unattended by fever or pain; 
a persistent, thin, watery diarrhouB, containing gas bubbles ; appe- 
tite variable; diminished milk secretion; fatal termination. This 
disease is uL>o known as "enteritis chronica paratuberculosa" and 
"chronic bacterial d^-sentery." 

State the prevention and treatment of J<^ne's disease. 

Isolation and destruction of afTected animals; thoroiiifh disin- 
fection of premises ; raise offspring on new or uninfected pastures. 
No satisfactory treatment is known. 
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Describe a case of epizootic lymphangitis, giving the history, symp- 
toms and prognosis. 

(This diaeaae is unknown in this ooimti?- ; the caaes so dia^osed 
are probably "sporotrichosU/' which is caused by a sporotriohum 
and presents similar symptoms.) 

History: Wound on the leg; unthriftj* for past one or two 
months: development of multiple, no<liilar swcllingKon the wottoded 
leg : bursting of nodules and a diHeharf^i? of tbiek, yellowish, oily 
pus; nodiiI(>» vary in iUr.c from a peu to u hen 's egg ; scar formation ; 
disease gradually extended up the log, along the lymphatic vesitebi 
to th« infruinal lymph-glands. 

SjTnptoms: Buds, ulcers or sores, characterized by exulwrant 
granulations, fungoid appearance, indurated base and well-defined 
edges, dischai^ing yellowish, oily pus; nodules of various si««; in- 
duration of iufniinnl hnuph-^lunds and swelling of the lyrapbatica ; 
normal temperature and good appetite. 

Prognosis: Usually rceover with a resultant pachydermatitis 
of the affected leg. Mortality, 7 to 10 per cent. 

What Is the treatment for epizootic lymphangitis? 

Antiseptics ; open abscosscii ; curette ; cauterise. Give potassium 
iodide internally. 

Give the symptoms and treatment of actinomycosis in the cow. 

Symptoms: Deformity of tlie head or other parts affected by 
the neoplasms; bard, dense and sometimes suppurating tumors 
develop on the lips, tongue, maxillary bone, phaiynx, skin, l)'mph- 
glands, lungs and oeea«ioiially in other orgaus. The symptoms, 
therefore, are various. Difficulty in prehension and mastication of 
food; teeth loosen; profuse salivation ; difBculty In swallowic^ and 
breathing; in a pulmonary affeetioii, the .oymptoms resemble those 
of tuberculosis of the lungs. The disease progresses slowly; a 
eourse of several years in mild cases; die from inanition due to 
inability to ejtt. 

Treatment : Surgical removal of tumoni ; eauterixc the wound 
formed and apply tincture of iodine frocly. Internally, give potaa- 
aium iodide in repeated doses until signs of iodism appear, then 
discontinue for a time and repeat until a cure is effected. 

Give the cause, course and symptoms of glanders. 

Cause: Bacterium mallei, also called bacillus mallei. 
Course: Acute form, a few weeks; the chronic form, one or 
more years. 

Symptoms : Variously manifested as nasal, pulmonary and cuta- 



MEDICINE 



205 



(Ekrcy) forms. Acute form sUirta with a chill, fevor, muco- 
{Hiralmt nasal discharge which in Homctimcs mixed with blood ; one 
or both nostrils nwollen, mticoun membrsne of a dark-red or violet 
color : and contains niimorouR nodules which after a few da>-s become 
eroded, Icaviii); ulcers; submaxillary lymph-ttland't eular|j;cd, hard 
and show little heat or tenderness; cutaneous form (farcj-) may 
or may not bo present; this form is characterised by »wc)liugs or 
nodules (farcy buda or farcy buttons) along the siiperflciai Ipn- 
idiatieit, usually of a hind limb. The throat and lunsa may become 
involved, as shown by a violent eouRh and d.^'8pDcea. The acute 
form runs u rapid course to a fatal termination. 

Chronic form : r>cv(Tlop« inxidioiiiiiy with naaal tcsiona, utccra 
or star-Bhapcd cicatrices, a stickj-, btood-streakcd nasal diBcharf^; 
flUte-colnn-d mucous membrane; submaxillary lymph-glands hard. 
Indurated and adherent to the adjacent structures. Appetite van. 
able, gradual loss of flesh; intcnnittcnt. sliRht fever; ccdematous 
swellings ; cough dtte to involvement of the lungs ; farcy buds may 
be prcs«nt 

What conditions in the nasal mucous membranes are found In 
glanders? 
See RuswiT to luestion on irlandcrs above. 

What animals suffer from actinobaciUosis ? C^ve diagnosis and treat- 
ment. 
Cattle and sheep. 

Diagnosis depends upon the findinf^ of the bnoilloit which 
arrangeji itself in the tixsueji similar to U)o ray fungus of actino- 
mypxwis. The four cases that were obser%-ed in Canada, in 1904. 
are (he only ones ever reported in America. It is a verj' rare dis- 
CMo; symptom.s and treatment arc the same as in actinomycosis. 

I^escribe the symptoms and course of tuberculosis in cattle. 

The sjTnptoms vary according to the course of the disease. 
There arc two form.**, acute or miliary, and chrnnic. The latter is 
by far the more common. Acute form : Rapid loss of flesh, anorexia, 
cough, weakness, dj-spnwa, slijiht fever, increased pnlse. en- 
larged Ij-mph-glands ; very rapid course terminatinp in death in 
a few months. 

Chronic form : Symptoms vary according to location and extent 
of lesions. Many badly affected cases .show no prominent s>'mptonis. 
In general we obsen'C: emaciation ftubercular cachexia), although 
the appetite remains good: staring coat; cough, especially if the 
lungs are involved. The palpable bmph-glands are painless, hard 
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and «nlar(re(l. EnlarKecl mMliastinal lymph'glands may preati on 
the cTHophaguB and bronchi, tht-rcby produdn^ tympany and 
dyspnoea, ludi^stioa, iihown by diarrlicca and constipatioo follows 
tuberctilcMiH of the Ntomach and intestines. Enlargement and bard* 
eoing of the udder, and changes in the milk are obacpfed in 
flrdTsnccd cases of uddi^r uSectJon. Nervous d«ran{ccmcnt indicates 
involvement of the brain and spinal cord. In tuberculosis of the 
bones and joints, the parts arc enlarged and lamvuets Is abown. 

What is dourinc? 

Dourine is a chronic, contagiotut affection of breeding horses, 
tranamittcd by copulation, and is oharaclcrizcd first by local Icalooa 
on the cxt«rnal genitals, such as Rwellings, ulcers and scars, which 
is followed later by an affection of the ucrvoiu ayatem, as shown 
by hypeneethesia and paralysis. 

Give the cause and symptoms of dourine. 

TrypanoBoma equiperdum, transinitle<l by contagion and almost 
exchwively by the act of coition. 

Symptoms: In the i«tallion, from one we«k to two montlLs after 
infection a cold painless swelling de\'eIop8 on the glans peoia, 
ahcatli, scrotiun and ubdumcn : an urethral discharge, vesicW and 
ulcers may oecur, although not constant; paraphymosis, aemi-erec- 
tfons, alight fever, strangury, purods of liind limbs, emaciation, 
weakness, dementia, decubitus and skin eruption are some of the 
various symptoms prt'sented. Course: 2 to 3 months to as many 
years, terminating usually by death. In mares: vulvar swelling, 
leneorrhoca, eruptions on the mucosa of the vagina, erections of the 
elitoris, straining, inguinal swellings, sterility or abortion, lameness, 
trembling, aneemia and emaciation, ending the same as In the stallion. 

What is the treatment for dourine? 

Local antiseptics; arsenical preparations internally. "Salvar- 
san" is being strongly advocuted. Prevention: isolate, prevent 
copulation, castrate and use sanitary police measures. 

Name and describe one protozoan parasite that causes a specific dis- 
ease of the horse. Differentiate between dourine and coital 
exanthema. Tell how infection can be avoided- 
Trypanosoma equiperdum causes dourine. It is a tinicellular 
microiirganism, 25 to 30 microns long, 1.5 to 2.5 microns broad and 
has a central oval nucleus, a blunt Indian-club-shaped posterior end, 
B slightly developed undulating membrane and a long Hagellum. It 
ifl capable of lively snake-like motion in fluids as well as in the blood. 
Dourine shows severe constitutional dititurbanoea whereas ocatal 
exanthema is a purely local diseaw. 
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Infection can be abided by preventing copulation between 
licalthy and infected animalA. 

What is infectious abortion? 

Infectious abortion is a 8pccifl«, chronic infections disease, seen 
in cows, less commonly in mares, characterized principally by on 
infectious catarrh of the utci-iis, transmitted by copulation and 
enntofirioD. Abortion usually occurs, although in many cases the 
fiBtus is carried to full term, but the infection causes retention of 
the fetal membranes. Vai^nitU, cervicitis, endometritis, salpingitis, 
oophoritis, etc., may follow and result in sterility. Very often the 
foitus is infected in utcro, causing its death, or is born in a weakened 
state with scours, pneumonia or septicemia. In other cases, the 
new-born animal U in good health but the mother suJfeni from 
the effects of the disease. 

Etiology in the marc is not fully determined. In the cow, Bang 's 
bacillus is generally conceded to be the specific cause, but this point 
is being dcbaU'd by recent invi-stigators. 

Name some of the more recent methods of diagnosing infectious abor> 
tion. 
Agglntlnation test, complement fixation test and tlie allergic test 
I with "abortin." The allergic test is not reliable at preaent. 

^K Dig&iBi£ or TUB Blood and BLoo[>-FORuiKa OoaANS 

What is "swamp fever" or infectious anaemti? 

Infectious antemia is a specific infectious disease of the horse 
whieli is manifested sometimes as an acute, at other times as a 
chronic, septicafmiu, and causes a destruction of great numbers 
of red blood-eorpuseles. Tt is caused by an ultramieroscopic 
mtcroiirgmnism. 

DeAne anaemia, leukaemia and luemophilia. 

Aniemia is a condition in which the blood is deficient either in 
quAutily (oligemia) or in quality (oligoeythiemia}. 

Leukiemia is a fatal dLtease in which there is a marked increase 
in the niunbcr of leucocyte* in the blood, together with an enlarge- 
ment and proliferation of the Ij'mphoid tissue of the spleen, 
lymphatic glands and bone-marrow. 

Hemophilia is a condition marked by a strong and abnormal 
tendency to bleeding, or hemorrhage, and is usually hereditary, 
State the causes of anaemia and give treatment. 

(Nausea ; Tnanition, unsanitary surroundings, overwork, pi>isotM, 
lack uf exercise, hemorrhage, persistent diarrbow, long-lasting 
suppuration, copious transudation, chronic diseases, parasites, 
infection, etc. 
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■ Treatment: Remm'e cause; correct diet; give tonics such as iron 
I mlphate or reduced iron, arsenic, etc. ; transfusion of blood or 
B infusion of normul saline nolution. 

Where is the filariaimmltis found? What condition does it produce? 
L Tlif i-mbrvus of this paraisitc ure found in the circulating blood 

I and the mature worms in the rijcht heart of dop*. Conditions 
I produced arc umnuia, emuciation, increased appetite, dropsical 

■ swellings due to emboli, heart disturbance!*, etc. It runs a eour«e 
P of sereral j-eare. 

Discuss briefly the etiology and prevention of hemoglobinuria. 

Hwmoirlobiniiria (axoturia) occurs almost invariably in well- 
L conditioned, plcthnric horses, aci?U!iIomed to regulnr worit, after 
I a dny of idleness witlioiit reduc^tion in the amount of rations. 
I It in rarel}' seen in poorly nourished horses. Cold is thought to 
B be an etiological factor, as more cases are scon in winter than in 
I aummer. It is probably ai> auto-intoxicatton, tbe exact nature of 
B irhich ia undetermined. 
I Prevention : Give regular exercise and rcduoo rations when idle. 

Give the symptoms and treatment of azoturia. 

Symptoms: Soon after leaving the stable in apparently perft?ct 
condition, the putient Kwcais, knuckleit over on one or both hind, 
rarely in the fore, fetlocks, falls down and cannot arise except to 
stand in the knuckled attitude ; cerebral exeitement may or may not 
be present ; the muscles of the gluteal region are hard and swollen ; 
urine is coffee-colored or black ; jnilse full and aoeelerated, tempera- 
tare normal or slightly elevated. 

Treatment: Nothing specific. Quick-ACting cathartics such 8» 
arecoline and Kpsom salta; hot blankets over the loins may help; 
evacuate the bladder regularly ; plenty of bedding should be pro- 
vided and the patient should be turned over e\'ety 4 to 6 hours. 
Bromides or chloral hydrate ma>' be give-ii per oh, or cannabis 
indica, intravenously if the patient is restless. Slings are lUted by 
Bomo but should not be u>«ed unless the patient can stand well, in 
which case they are needless. 

Diseases or Metabolism 
Give the symptoms, course and termination of osteoporosia. 

Inappeteney. Ufelessnes!*, stiffness, shifting lameness, "tied-in" 
gait, (tttnnbliuR, distortion of the bones of the faoe and lower jaw, 
polyarthritis, "tucked-up" abdomen, pleuritic ridge, emaciation, 
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fractures, tearing away of ligami>i]touB and tendinoui! attachments, 
etc., are amotig the prominent Hv-miitumK of the disi-iusc, 

Coarse: Chronic, running several montJu or yean, ending in 
death. Improvement nuiy follow under proper handling if taken 
early, but relapses are eoBuaon. 

It is tlie treatment for osteoporocit? 

Change of feed and environment. Calcium phosphate, in two- 
draohm doHCs tliroc times duily, may be uaoful. Best to turn the 
horae out in panture and make him "rough it" tor a year. 



Give cause, symptoms and treatment for rachitis. 

ICaus«fi : ilercditary, luek of lime salts in the food, unhygienic 
oonditionM. 
SjTnptODW : Unthrifty appearance, easily fatigued, recumbency, 
etiffncss : tender, HWoUcn joints ; enlarged epiphyxej*. long bon«H bent; 
brittlenes!) of bones and loosening of teeth ; diarrhea. 
Treatment: Principally hygieuic; provide frc«h air and sun- 
shine ; feed nutritious rations. rieJi in earthy salta, phosphateii. bone 
dust. lime water, dilute hydroeitloric acid, etc 

lame the different forms of diabetes and give the treatment for each. 

Diabetes mellitus is characterized by the pasKing of a large 
amount of urine, containing an exeessive amount of sugar. 

DiabetcK initipidiitt m a chronic disease murkcd by great thtmt 
and the passage of a large amotmt of urine but no excess of sugar. 

Diabetes mellitus is practically incurable; treat by limiting the 
amount nf carbohydrates and feed more fats and proteids. Car- 
nivora may he fed fat meat, eggs, buttermilk. Opium and Carlsbad 
itaibi are said to he helpful. 

Diabetes insipidus is unaatisf actor)- to treat. It is usually due 
to ehronie interstitial nephritis. Give vaaoconstrictoni, as ergot, 
valerian, ete. 

Ive etiology, symptoms and treatment of diabetes insipidus. 

Etiology : Uouldy oatx and hay, continued administration of diu- 
retics, cold ; occurs as a complication of affections of tlie central 
nervous system. 

Symptoms: Great increase in amount of urine voided. The 
urine ia watery, without odor and of a very low specific gravity. 
Zncreflsed thirst; emaciation follows later. 

Treatment: Change diet, remove cause. Medical treatment 
ia unsatisfactory. 
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Define pyelitis. How diagnosed and treated? ^ 

Inflammation of tlic pelvis of the kidney. Diaprnoscd by micro- 
scopical examination of the urine luid finding epithelial ae\\s from 
tlic pclvig, blood-celU and piis. Usual symptoms of nephritis. 
■ Treatment: Abundance of pure water, aodium bicarbonate, urin- 

ary antiaeptics, hot fomentations over loins. 

State the more common causes of urinary cystitis. Give diagnosis and 
treatment. 

CaoBes; DioretJcs, retention of urine, infection, calculi, para- 
sites, unclean catheter, adjacent inSammstion. 

Dtaffnoflix; Cioiuly urine, containinf; shreds of mucous mem- 
branea, pus cells, blood and triple phonphateti and of an alkaline 
reaction : painful urination -, blnddi^r- walls tender and thickened. 

Treatment: Disinfect bladder by irriKatinfc with a 3 per cent, 
solution of boric acid and methyleue blue internally. Give an abun- 
dance of pure water. Surgically remove calculi. 

Give the symptoms and treatment of uraemic poisonings tn Hit dog. 

Oceura usually in connection with acute or chronic nephritis; 
duluess, chill, big;h fever, vomitinfr. convulNions. paralysis, Cheyne- 
Stokes breathing, coma and doath. Triniferous odor to the skin. 

Treatment; Venesection followed by infusion of normal saline 
solution. Withdraw urine and produce sweating with pilocarpus. 
Move bowels ; control convulsions with bromides. 

Give the common causes and the treatment for acute nephritis. 

Oeeurs most commonly as a secondary disease. May be caused 
by cold, drugs, such as arsenic, phoaphonis, etc., irritant diu- 
retics, toxins from specific fevers, infection, suppre.t.tjoii of the 
urine, calculi, etc. 

Treatment : Relieve the kidnej-s m much as possible by ni^inf; 
diaphoretics and purges. Give iirinar>' antiseptics as methj'lene 
blue and quiet pain with bromides or chloral h>'drate. 

What arc the causes of polyuria? How treated? 

Chronic interstitial nephritis, tumors of the bruin, nervous dis- 
orders, mouldy feeds, diuretic drugs, cold, habitual eonstipation, 
suppression of perspiration. 

Treatment : Remove cause, change food, open bowels; drugs are 
useless in most casett. 

What are the different steps in the examination of the urine? 

A. MacroBcopical : Determine quantity, color, transparency, con- 
sistency, odor and specific gravity. 
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B. Cfa«miGal: B««etioa, albumin, indicaa, bile pigmflots and 
kr. 

C. Microscopical : Centrifuge onfiltered urine and examine aedi- 
ment under Uui mierMGOpe for casta, cpitliplia) cells, b)ood-ccllH, 
pua-cells and unorganized aedimenta (uric acid crystals, etc). 

In what conditions do we find albuminuria? 

Nephritis, organic heart disease, emphj'seiiia, fevers, pneumonia, 
diabetes, anemia, leuksmia, hydremia, lucmattiria, hiumoglobiiiuriu, 
pregnancy. Oft«n occurs in small amounts in healthy individuals. 



Give causes and treatment for tuematuria. 

tNephritiR, injuries to the kidneys, irritant plants with diuretic 
principle, certain drugs, wounds and Inflammation of the bladder, 
calculi, urethritis and infectious discaaes as anthrax aiid Texas fever 
are among the common causes. 
Treatment : Determine the cause and remove it. Give urinary 
antiseptics as methylene blue, balsam copaiba, etc ; remove calculi, 
irrigate bladder with boric acid solution. 
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ribe the symptoms of pericarditis in the bovine species. 

Usually of traumatic origin. Digestive disturbances, sensitive. 
ncKS to prcMture in the rc^ou of the reticulum, tympany- of rumen 
after meals, hurried breathing, groaning, irregular pulse, friction 
aounds synchronous with the heart-beat followed later by splashing 
or metallic tinkling sound; dropsical swellings in the dew-lap and 
sides of sternum ; pleurisy and pueimionia may compUcato matters. 



State the usual causes (dietetic and anatomic) of traumatic pericar- 
ditis in cattle and goats. Give prevention and treatment. 

Anatomically, the reticulum. Into which roost foreign bodies are 
pBSMd, lies against the diaphragm. On expiration and during 
rumination, the diaphragm is brought in contact with the perioar> 
diom and the sharp objects are thus directed into the latter. 

Dietetic causes: Ruminants swallow food with little maatl* 
cation ; pins, needles, hay-wire, pieces of tin, etc., if in the feed, 
are readily itwallowed. 

Prevention: Avoid the presence of foreign bodies in the feed. 
Cut hay-wires in the middle imtead of near the joints. 

Treatment : Generally useless; give laxatives; stand animal with 
front parts elevated. Surgically remove the offending object through 
the rumen or chest wall. 
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What ia valvular insufficiency? How does it terminate? Why? 

A coudition In which the valves of the hcjirt do not close per- 
fectly 80 that the blood paaaes through the orifloes. 

Term! nut ion is fatal because it is either impossible or imprsetk' 
able to koep animals from exciting and exhausting influencco. Signs 
of increasing dyspnoea, followed by pulmonary <Bdema, cardiac 
paralysis or rupture ma>' precede death. 

Give causes and symptoms of insufficiency of the cardiac valves, 

auriculoventricular and semilunar. 

Insufficieucy may be caused by endocorditis which leaves the 

valvea thickened and rigid ; cardiac hypertrophy, tumors, para- 

I sites, aacuriinn of aorta near the heart; overexertion may injure 

. the valves. 

' Insufficiency of the right auriculoventricular valve ia shown by 

a systolic murmur, a feeble pulse, disteutioa of the veins, jugular 
pulse and CBdenta of the extremities. 
I Insufficiency of the left auriculoventricular valve is accompanied 

1 l^ a systolic murmur, passive oongecition of the lungs, indura- 

tioQ of the lung tissue, pulmonarj' cedema, pubsc sUghtlj' weaker, 
dyspn<Ea on exercise. 

Insufficiency of the aemilunar valve of the aorta is nsuall}' aocom- 
I panied by hypertrophy, which gives an increased cardiac dulness 

on percussion, a stronger impulse on palpation and a full, strong, 
bounding pulse; thrill of the wall of the thorax over the heart; a 
diastolic murmur which shows its greatest intensity in the left fourth 
intereostsl space below the shoiilder line. 

Insufficiency of the semilunar valve of the polmcmary artery 
sliowg the same as the preceding, except there is no change in the 
pnUe and it is usuallj* accompanied by respiratory disturbances. 

Give the treatment for valvular disease of the heart. 

Secure rest for the patient. Give heart tonics, as digitalis, 
strophantbus, etc. Slaughter meat-producing animals. 

Give causes, symptoms and treatment for fatty degeneration of the 

heart in pigs. 

Causes: Usually associated with septicemic diseases such as 

I hemorrhagic septicsnus, hog cholera and swine erysipelas; poiscm- 

I ing with mercury, phosphorus and arsenic. Overfeeding leads to 

dilatation and may be followed by fatty changes. 

Symptoms: Besides those of the preexisting disease, a weak, 
L irregular pulse ; palpitation oa excitement. 
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Treatment : Rarely Rnrcessful. Nux Tomica or cafTeine to stima- 
late the weak hcurt ; ubsc^utc rest. 

^What are the usual causes of dropsy of the abdomen, limbs and beneath 
H the venter? 

^H Valvular heart diaease, cirrhottis of the liver, diseases of the 

^^^_ kidneys, circulutor>- obstructions which produce venouii cougeiitioa, 
^^^P as tumors, aneurisnui, etc. 

Give the causes, symptoms and treatment of aneurism. 

ICau-tes: Debilitated vascular walls, violence which may rupture 
the arterial coat, violent exercise, increased blood-pressure, obstruc- 
tion by embolus and arteritis. 
Symptoms: Depends on the location. In general, we note: a 
soft tumor pulsating with the heart ; a double ni-ihinfc Ronnd, palpita- 
tion, cardiac weakness, rapid fatigue, vertigo, and venous congestion. 
Trealmcnt: Unsatisfactory. Rest the patient; give a low diet; 
apply compression or ligature above and below the aneurism. Xd- 
tenial aueurlam, which Is seld<nn diaguoHcd, is irremediable. 

In what animals and at what age is cyanosis liable to occur? 

In the new-bom animal. It is due to the failure of the foramen 
ovale to close. 



I 
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tName five infectious diseases that involve the respiratory apparatus. 
I Influenifi, contagious pleuropneumonia, swine plague, malignant 

1 catarrh and hemorrhagic neptieemia of cattle. 

Define epistaxis and give its causes. 

Bleeding from the nose. It may be due to traumatism, violent 
exertion, parasites, granulating tumors, ulceration of the nasal pas- 
sages, anthrax, glanders, purpura hemorrhagica, hemophilia, etc. 
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Define (a) coryza, (b) dysphagia, (c) dyspnoea. , 

(a) Corysa is acute catarrhal rhinitis (cold in the head). 

(b) Dysphagia is difficult or painful swallowing. 

(c) Dyapnow is difBcuIt or labored breathing. 

State causes, symptoms and treatment of nasal gleet. 

Na.<«Ll gleet or chronic rhinitis amy follow the acute form or it 
may be due to diseased teeth; infection or catarrh of the nasal 
sinuses. It is also seen in glanders. 

Symptoms : A continuous, unilateral or bilateral nasal discharge 
of a thick, creamy consistency. The submaxillary l>'mpb-glaads are 
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hard und enlarged; qImtb somotlmM form ou tbc muooQS mm- 
bratic; the temperature remAiiiH normal and tbe patirait beeonta 
atuemic and emaciated. 

Trt^'atmcnt : Locally, apply astringent antJMptics, ttach as nasal 
douches with Dobdl'a Roliition. Internally, (five tonics. 

What paraattes attack the throat in sollpeds? Give symptoms, pre- 
vention and treatment in each case. 

JIamopii sanffuwtija {horse Utck) attache itaclf to the walla 
of the pharynx and larynx and prodiiceH ooiigh, laryngitia, dj^ 
pbagEa and epistaxis. Prevent by avoiding waters harboring the 
parasite. Treat by throwing salt nolution on them and remoT« 
with a drj' towel or forceps, 

(Estrtis larvtB {boti) are sometimes attached to the pharjmx and 
laoTix, They produce chronic irritation, cough and d;)itpQoea. 
Prevention dvpcnds upon the destruction of the bols and the mature 
fly, the aatniR eoui, Treatment consists of removing the hots with 
the forceps or hands, Larj-ngotomy may bo necessary. 

Give causes, symptoms and treatment of laryngitis in the horse. Name 
the complications that are liable to follow. 

Causes; Cold, exposure, infection, inhalation of irritating ga-wa 
(continued bellowing or barking tn cows and dogs) : specific infec- 
tions as infiuenza und strangles. 

Symptoms : Paroxysmal cough which is easily induced by com- 
pressing the lar)-nx; nasal discharge, rattling on auscultation over 
' larynx. Adjacent lymph-glands arc swollen und sensitive. Dysp- 

ncea if mncORa is much swollen. Pever in secondai^" lar>-ngiti8. 

Treatment: Pricssnitz applications; inhalation of medicated 
st«am (oil of eucalyptus or turpentine). In dry cough use expec- 
torants and sedatives as tartar emetic and heroin. 

Complications: Uually a mild aJfection. May become chronic 
with narrowing of the lumen, causing dyspntca. Ijong-cootinued 
coughing may cause pulmonary emphj-scma. 

Give the symptoms and treatment of oedema of the glottis. 

Sudden appearance of dyspniBa and an extensive painless, cede- 

matous swelling in the laryngeal region. The temperature is normal ; 

sweating, an anxious expression and paroxysm of eoughinn 

are observed. 

Treatment : Perform tracheotomy and insert tube. Apply 

astringent and absorbing agents externally. Burrow's lotion or 

white lotion could be used on cotton and h«ld in place by a 

throat bandage. 
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It diseases or conditions cause an inspiratory dyspnoea. 

HfeinipleRia lar.\-DKiR; <Edeiiia and inflammation is th« larynx 
or movable tumors in the region of the glottis; in diseases of the 
bronchi and lungs pivventinf; the free ciitranve of air as bronchitis, 
pulninnary <Edema and pneumonia (but expiratory dyspn<£H is 
OBually present also) ; rupture or inflammation of the diaphragm. 



State the usual causes of inhalation bronchitis and pneumonia. 

I Faulty mcthotls of drenchinfr which allow mi^dicinc to entor the 

trachea; dysphagia due to pharyngitis, tetanus, etc. Swnetimefl 
follows chloroform anieslhcsia ; inhalation of smoke or irritant 
gMMj regurgitation of food when in a comatose coDdition as in 
milk fever. May follow tracheotomy operation. 
Oive the diagnostic symptoma, preventioo and treatment of inhalation 
pneumonia. 

IPcvcr, anorexia, cough, bronchial rftlea. dyspnoM, fetid odor to 
the expired air, mucopurulent nasal discharge containing shreds of 
necrotic tissue ; dulnens in the lower part of the thorax. 
Preveution: Guard against causative factors. Be careful in 
drenching and see that no part, of the medicine enters the trachea. 
Don't drench cows with milk fever, nor horses with tetanus, 
pharyngitis or other conditions in which there is danger of inhala- 
tion of the fluid. 
Treatment : Antiseptic inhalations of the vapor of eucalyptus, 
tar, carbolic acid or turpentine. Intratracheal irrigation with a 
1 per cent, solution of hydrogen peroxide in a norma! salt solution. 
Give stimulants and antipyretica. 

What domestic animal is most susceptible to bronchial asthma? Give 
^b causes, symptoms and treatment for this disease. 

^^^_ The dog is most subject to bronchial asthma. 
^^^^ Causes: Nervous origin, reflexly from pnucmogastrie irritation 
^ doe to digestive disorders. The muscle fibres of the bronchi contract 
^M and narrow the liuncn. thtis bringing on paroxysms of oouKhing. 
^1 Symptoms: Obesity, RluggiRhneas, paroxysmal eougb and dysp- 

^B ncea. Usually have digmtive disorders. 

^H Treatment : Antispasmodics per rectum or subcutcm ; cathartics ; 

^f dietary restrictionB to lessen obesity. 

What animals suffer from strongylus rufescens? Name the disease 
produced and the symptoms. 
(This parasite is also known as syntbetocaulua rufescens.) 
The eheep and goat. 
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The disease is ▼ariousty known as twwinMU hronekUia, bnn- 
ekial strongj/Uuia, hooae, husk and paper tkin disMse. 

Qymptotta: Occur eozoSUeall jr ; loss of appetite, untluiftuus, 
emaciation, fever, dyspn<Ba, fits of coughiog, convulsions, anemia 
and f mad at ion. 

What i» th« treatment for verminous bronchitis in calves? 

Inhalations of oil of eucalyptus and turpentine, in a vapor of 
steam. IntratracJieal injection of 13 to 20 mils of a 5 per cent 
EK>lution of orcolin in olive oil. Give stlmulanta and nourisluag food. 

Give cause, symptoms and treatment of gapes in fowls. 

Cause : This disease is due to the presence of tbe parasite, synga- 
mtis trachealis, in tbc trachea. 

Symptoms : The bird gapes, sneezes, coughs and discharges mucua, 
which often contains the worm, from the mouth ; dulness, drooping 
of wings, inappetcncy. Worms may be seen in the trachea. 

Treatmcut : Remove the worm with forn'ps or a loop of horse bair. 

State the immediate and the remote cau&es of acute pulmonary conges- 
tion. Give the treatment. 
The immediate cause is a nub of blood to the lungs. Remote 
causes are : fat. plethoric condition ; sudden chilling ; infectious dis- 
eases ; overfeeding ; hot weather ; heart diseases and venous stasis. 
Treatment : Venesection, counter-irritation over thorax and fric- 
tion to extremities; heart stimulants, plenty of fresh air. Usually 
terminates in pneumonia or recovery in 24 bouiv. 

Treat a case of acute congestion of the lungs, state the effect you ex- 
pect from each drug you prescribe, the method of admin* 
istering, and directions for nursing. 
Blood-letting Icweiis blood-pressure and relieves the heart. Sub- 
eataoeous injections of camphor, ether or caffeine will strengthen 
a weak heart. Keep patient quiet in an airy, large box. Avoid 
tight girths. 

Give the distinctive symptoms of bronchitis, pneumonia and pleurisy, 

respectively, in the early and fully developed stages. 

Early stages: BronekHit, dry hard cough, normal pereuasion 

sound, bilateral, sibilsnt riiles and dyspncea. Pntumonia (pulmen- 

aiy congestion), restrained cough, increased resonance on peroQ^ 

sion, unilateral crepitant rifles, dyspnoea more marked. Pleitrity, 

painful rough, tenderness to percussion, bilateral friction sounds, 

I pleuritic ridp-. high tempcralure. 

Fully de\-eloped stages: Bronckitit, reeoDaoce on perciiasion, 
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mueons riklea, temperature high. Pneumonia, dulneas oq percus- 
sion, abseace of vesicular murmur, temperoturu high throughout 
the stuck. PUuruy. (empprature lower, flstoe-ss on percus.<iion 
txnutded by a horizontal line, increased resononco above. Tender- 
on pcrcuwion. 



Give the symptoms of gangrene of the lungs. 

Rapid respiration, moist rales, purulent nasal discliarge contain- 
ing Rhredfl of necrotic titisuc, fetid odor to breath, high fever, rapid 
weak pulse uid great prostration. 

Give the symptoms, course and tresitment of acuts diffused pleuritis. 

Chill, fever, hard pulse; rapid, shiillow breathing, patient re- 
mains standing, pleurilic ridge, Riippri'h>;i>il ooiiirh. teudeniess in the 
intercostal region, groaning when turned sharply, friction HOunds. 
Later, there appears a horizontal line of dulnoss, p^plashing metallic 
tinkling, (Edemas. Course may run from a few days to several 
weeks, depending upon thv continuance of the hydrothorax. 

Treatment: In early stages, veneticction, counter-irritants on 
chest, such as mustard plasters, oil of mustard and oil silk jacket ; 
apply frietion to legs and bandage them warmly. Give a laxative 
diet Later, thoracentesis may be advisable to remove tJie exudate. 
Give diuretics and istimulants. 

Describe a case of pleurisy in the dog. 

About th<> Ninie as previoiisly mentioned in the horse. Dogs 
sit on haunches and pant. In vhiK of cffusiou, the honxuntal line of 
dulnees changes with the different attitudes the dog may assume. 

Give the cause, symptoms and treatment of hydrothorax. 

Caused by pleurisy, venous stasis, heart disease, kidney disease, 
aQgemia, parasites, etc 

Symptoms : Dyspnosa, horlxontal line of dulness iu lower part 
of thorax, no fever; general dropsy, if from heart and kidney 
diseases. 

Treatment: Diuretics, derivatives, tboracentcais, laxative diet 
and tonics. Usually incurable. 

Dedcribe the symptoms of pulmonary emphysema. Outline treatment. 

Double expiratorj- movemcut, husk^', wheezing cough, dilated 
oostnls, dyspnceji easily produeed by exercise, muggy weatlier or a 
full stomach. Digestive troubles often accompany lieavos. Occasion- 
ally there will be seen a glairy nanal discharge. Cardiac weakness. 

Treatment: Dietetic measures .sueb as a laxative diet, conccn- 
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trated food« and a restricted amount of hay or straw. Give arsenic 
in ^adiiated doseji. Belladonna U lueful to aupprcai the cough. 

How would you guard against fraudulent attempts to conceal the 
symptoms of heaves? 
Keep the horse uudor obser\-&tion for 48 hours. Give plenty of 
hay and water and exercise. The dilated nostriU arc hard to 
conceal. Adrenalin chloride aggravates respiration and maf be 
an aid to diagnosis. 

DmHAfiES OF TBK DiOESTlVE OrOANB 

Define glossitis and give causes for same. 

Qloaaitia is an inflammation of the mueous membrano and sub- 
staneo of the tongue. It may bo due to mochanicat, thermal and 
chemical aKents, Infection Khould be reckoned with, especially 
specific infections, as in foot-and-mouth disease, Up and leg ulcera- 
tion, of sheep, etc. 

What animals and what organs are infested by linguattila teenotdes? 
Give diagnosis and treatment, both therapeutic and pre* 
ventive. 
This para-site infests the nasal chamberH, turbinated bones, fron- 
tal Ninuses and phar^'nx of the dog and occasionally the horse. 

The diagnoHi» is based upon sneezing, coughing, rubbing 
nose, d}'spn<Ba, epistaxis, convulsions and finding the parante in 
the diachui^. 

Treatment: Nasal douche of benzene 5 parts, and olive oil 100 
parts. I'rrvcnt dogs from eating the raw ofTal of sheep. Destroy 
the heads and carcasses of dead sheep containing the larvn. 

Give the symptoms and treatment of parotitis. 

S.\'mptanis: Swelling and tenderness of the parotid gland, laryn- 
geal stenosis, dysphagia ; there may be ptyalism or decreased flow 
of saliva. Suppuration may occiu*. Fever in epizootic parotitis. 

Treatment : PrieaKnitz applications. Camphorated oil externally. 
Open abscesses. In chronic swelling inject tincture of iodine or 
apply externally. 

How does vomiting in cattle differ from regurgitation? Where does 
the ejected food come from? How is vomiting diagnosed 
and treated? 
In vomition, there is a greater effort made and the quanti^ 
is so great that it runs from the mouth, whereas, in regurgitation, 
no effort is required and the amount is so small that it is retained 
is the month. The ejected material cornea from the rumen. Vomit- 
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ing is diagDosed by the uofiasiness. straining and peculiar smell of 
tfa« ejected matorisl. TreaUneiil itt »eldnm pa1I«1 for as thu acl 
relieves the patient and removce the cause. If too prolonged, give 
■edatives. such as bromides and chloral and empty the bowcla 
with liberal doses of Epsom salts. 

What parasites affect the gullet of cattle? State other habitats of any 
of these parasites. 
Gongj'loDcmu scututa (Spiroptera scutata) and the larvn of the 
<£8tru8 (hypodvrma) bovis arc also toimd in the stomach of cattle 
and the gullet of the horse. Eiroeria stidte (Pxorosp<rmia omformc, 
coctidia) inhabit the mucous membrane of the gullet and various 
other organs, including the liver, intesUnes. etc.. of sheep, goats, 
pig», rabbits and man. Sarcosporidia invsde the mueclea of the ox, 
pig, sheep and horse. 

Which atomach of the ox Is most often affected by diseased conditions? 
Why? In which stomach are diseases most fatal? Why? 
The first stomach, the rnmen, is most often affected because it is 
so voluminous and is readily overloaded and subject to atony. Owing 
to its location it first receives food which may be of an indi- 
gestible nature and hence rebels before the food reaches the 
other eompartmeuta. 

The reticulum, which often receives foreign bodies, is most often 
fatally affected because of its inaccessibility for the application 
of remedial measures and because the nature of the ailment is 
usually incurable. 

Describe the symptoms of a case that on post-mortem examination 
reveals a ruptured stomach. 
The iibtliiini.'ii i-imnnously di);tendcd with gas on the left side 
nnder the ribs. Colicky pains, dyspntca, belching of gas, retching 
and regurgitation of stomach coiitODts. Sudden paleness of mucous 
mem hr SUPS, sj-ncope and death. 

What organs are affected in colic of the ox? Give causes and treat- 
ment. 

The intestines and sometimes the nitnen and abomasum may be 
the scat of violent muscular contractions cuuxing spasmodic colio. 
Impaction of tbe rumen may give rise to colicky pains. Foreign 
bodies, especially nails or wires in the reticulum, act likewise. 

Causes : Spasmodic colic is usually due to overdrinking of cold 
water when warm. Impaction follows the ingestion of large 
amounts of roughage and deprivation of water. 

Treatment : Spasmodic colic usually responds to chloral hydrate 
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or coiDpoiiiKl spirits of ether. Impactitm is beet relieTcd by a 
niminatnric such as tarlar emetic aiisislwl by Epsom »iilts. Foreign 
bodies in tbe HtomachB if not sharp may be removed by phjiiics. 
Rtimetiotomy mid rrmnval of the olTcnding object is the last resort 
Otherwise early slaiiRhtcr is ad^n-sable, 

Give causes, symptoms and treatment of tympanites in cattle. 

Also will«l '•hoove," "hovrn," and bloating. 

Caused by goscoiis fermentation of the contents of tbe rumen. 
Overfeeding on green foods, especially clover when wet with dew. 
Paresis of the rumen may cause or follow tympanites. Poisoiu;, 
spoiled foods and forei^i bodies arc also causative factors. 

Symptoms : Abnormal distention of the left side of th« abdomen. 
Driun-lilte sfnind on pereuwion, crepitation beard due to gas bubbles. 
Suspension of rumination, belehing, rapid breatbinR, frotli>' foam 
from moutb, protrusion of anus and sometimes bloody f»cea. Death 
In lf> to 30 minutes;. 

Treatment : Piineture the rumen with trocar. Pass stomach 
tube and iuphflti off the eont«nts of the rumen. Administer through 
the tube, aromatic spirits of ammonia, oil of turpentine or pepper- 
mint. Follow with a large dose of Fp»om .salts when the tsnipuiy 
snbsid&i. Any treatment must be prompt and eoergetie. 

Give causes, symptoms and treatment of gastro-intestinal catarrh in 
cattle. 

Causes: Improper feeds (dry, coarse grasses and tree tops, cliaff. 
over-ripe hay, spoiled food). Overfeeding, foreign bodies, 
new growths. 

Symptoms: Suppressed nunination, impaired appetite, eructa- 
tion of gas, bloating, impaction of rumen and constipation. 

Treatment: Riuninatorics and physics. Epsom salts and tartar 
emetic make a good combination. Vcrntrin is useful. Knead the 
pauncli with knee or fist. Withhold feed and later give tonies. 
Ruraenotomy may need be ri'sorted to. 

Describe the symptoms of jaundice. Name causes. 

7c(en*s or jaundice is charactcriKcd by a yellow discoloration of 
the visible mucous membranes and stein, and the presence of bile 
pigment in tbe urine: ttecrti lire pale and dry and the patient shows 
dulness and Ions of appetite. 

Causes are numerous, vis., catarrh of duodenum and bile duct, 
gall-stones, compriiwlon of bile duct by tumors and overloaded 
stomach; acute and chronic hepatitis, rupture of gall-bladder (no 
gall-bladder in the horse), poisons, parasites, icterus neoiiatonun, 
severe infectious diseases, etc. 
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State the relative gravity of jaundice in the horse and in the dog. 

Generally ends in recover}- in the horse. In the dog, it is more 
serious and usuall>- ends in douth. 

Give the causes and symptoms of acute gastric indigestion. 

Overloading, spniled foixls, fprmentisciblo foods. iM-water, 
especiully uftcr feeding, previous disease, overwork, defective teeth 
and par&.<titcs. 

Symptoms: Violent colic, bloating of abdomen and under the 
ribs OR the left side ; suppression of perislaUls and passage of buccs ; 
attempts to eructate and vomit ; hurried breathing. 

Give pathogenesis of acute dilatation of the stomach of the horse. 

After catiiifi: of larfrc amounts of food, the stomach cannot keep 
in motion, the food Rwells, fermentation oeeiira and gas is formed. 
The gastric glands are stimulated 1o increased secretion. The atom* 
Ach Ktroteheft and dilateii. The irritation causes convulsive contrac- 
tion of the muscular walU and gives ride to colicky pains. The 
enlarged stomach prcssea on the diaphragm, causing dysputea and an 
increa.!ted heart action. The distention may be sufficient to cause 
rupture of the stomaoh. 

In acute tympanitic gastric indigestion, what is the usual reaction of 
the contents of the viscus? What measures, mechanical, 
chemical and medicinal, would be especially indicated? 
Reaction aeid. 

Treatment; Pass stomach tube; lavage; puncture the stomach 
with a trocar passed tlirouith the twelfth or thirtecuth intercostal 
space on the left side; give 6 or 8 ounces of sodium hj'poxulphito 
in solution. Aromatic KpiritK of ammonia, turpeutinc, carbolic acid 
and other antiferments may be useful. After the acute symptoms 
subside, give a full dose of aloes. 

Name the different kinds of colic, give probable prognosis tn each. 

(a) Acnte dilatation of the stomach. Prognosis =^ good if 
treated early. Tweat}' per cent, mortality. 

(b) Simple impaction of the small intestines. Prognosis = 
good. Five per cent, mortality. 

(e) Simple impaction of the large intestines. Prognosis = 
good if treated earlj-. Three to ten per cent mortality. 

(d) Impaction complicated with displacement. Progno^8=bad. 

(e) Embolic colic. Prognosis = bad. 
<f) Spasmodic colic. Prognosis = good, 
(g) Worm colic. Prognosis = good. 
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What muftt be taken into con»deration in nuldng a dIag:no^8 and 
prognosis in a cas« of colic? 
A careful consideration of the history, etiology and symptoms 
and then a mcthodieal cxuminution of all ihe organs whieh may be 
th« seat of the underlying atTection should be mode to determine the 
exact nature of the condition. The prognosis will depend upon the 
changes which have ocourrod and the possibility of correcting them. 
See answer to preceding question. 

Give the diagnostic symptoms of (a) crapulous colic, (b) purely 
nervous colic. Give treatment of each. 

(a) Crapuloiui or cnyorgement oolic is manifested by an over- 
diat«nded abdomen, dull percussion sound, continuous dull pain 
and a "saw-horse" attitude. Kcctal examination reveals the 
solid ingettta. 

(b) Purely nervous or sptumodte eolie is diagnosed by the remit- 
tent pain, inten'alx of ease ; unttaRiness, kicking of abdomen, getting 
up and down, increased peristalsis ; more or less feces passed. 

Treatment : In crapulous form, give an aloes ball or one quart 
of lioHeed oil or both. Quick-acting cathartics, such as arecoline in 
ouc-fourth grain doses, repeated every twenty minatcs. Quiet the 
pain with chloral hydrate. Spasmodic colic should be treated with 
•ntispasniodics. 8ucli as chloral hydrate and cannabis iudica. Empty 
the bowels with an aloes ball, salts or oil. 

Outline treatment for a case of impaction in a horse ; in a cow ; [n a dog. 

In the horse, one quart of linseed oil, followed by two ounces 
of ammonium carbonate and one ounce of powdered nus vomica in 
cupsul<:s. Repoat thi> oil daily and the ammonium carbonate every 
six hours until purgation follows. (TbeHe large doses are recom- 
mended by Reck in his book on Colics and have been given £re- 
qnently by the writer with no untoward results.) Arecoline is also 
useful as well as high enemas. 

Tn the cow; Ep^nm salta, one and one-half pounds with tartar 
emetic one-half ounce, twice daily. Knead the riunen and withhold 
all food until rumination is restored. 

In the dog: Liquid petrolatum ad libitum. Frequent high ene- 
mas of warm wat4.T and firm mii.ssagc through the abdominal wall. 

Give the differential diagnosis of impaction of the bowels and calculi 
of the bowels. 
In the latter there are severe ahdominal pains ; distention of the 
TMtum by fecal matter is absent in the bt'j;inning, and even later, and 
there is obstinate constipation from the start There may be rccui- 
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rent fituckf retiemd by monnNnts of the ealeolDs to s Its paiofol 
location. The ealoulns can aMBetimes be felt hj rectal exploration. 
In inpaetioQ, retarded defecation may last for several days ontil 
there » a complete ccmstion. CoHck>- pains aro of o mild typo 
and may persist for days and eren three weeks in eaaes of 
eawal obstipation. 

Diagnose incarceration in the inguinal canaL 

Violent colicky paina, Rtretehes oat or nta on haunches like a dog. 
The svelling in the scrotam is hard, tense, painful and cannot be 
redoced by eompreuiion. Rectal cxaminatioo reveals the open ritif; 
and the presence of intestines within it. 

State the cause of diarrhcea in the new-bom and prescribe prevcnrive 
treatment. 
See "white sconrs," -pa^ 20Z. Tiaa disease may be simple or 
eontagious. Among the many causes are improper food, bacteria, 
navel infection, unclean feeding utensils, cold and weakness. Prv- 
ventton : Dietary measures ; scald feeding utenaiLi ; intestinal anti- 
septics, such as bismuth subnitrate, phenol, etc. Sanitary measures 
as prescribed under ' ' white scours. ' ' 

What is intussusception? Give ^mptoms. prognosis and treatment. 

Invagination or telescoping of one portion of intestine into 
another. 

Symptoms: Obstruction, romitinff, no teoes passed; continuoiLi 
oolicky pains ; latrr, fever appears, weak pulse, sweating and death. 
Tubular sections of intestines may be passed. Ob&truction may be 
delt in the dog. 

Prognosis: Usually fatal. 

Treatment: Laparotomy and replacement of intestine is the 
only available measure. Linseed oil and antispasmodics may relieve. 

Give etiology, symptoms and treatment, if any, for intussusception. 

Etiology: Due to abnormally active and energetic peristalsis. 
Stimulation of peristalsis may be e&used by cold water, parasites, 
intestinal eatarrfa, foreign bodies, etc., and ocenrs in spasmodic 
colic. The portion of intestine thus suddenly activated may be 
succeeded by a portion atonied or affected by ant jperistalsis and 
benee overlaps the latter part. Occasionally the ileum becomes 
ioraginated into the more voluminous cicciuu or the apex of the 
OBcam into its body. 

Symptoms and treatment arc given elsewhere in this volume. 
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What genera (equine, bovine, porcine, canine) are most liable to 
intestinal invagination? Why? 
More nnnimoii in Imviric; less common in canines and very rare 
in the equine and porcine. 

The spiral arraugement of the intestines and the looser dtspoai- 
tion of the mesentery may account for the more frequent appear- 
ance of this condition in bovtucx. In the equine, the voluminous 
ca«um may receive the ileum and the spacious colon, the oecom. 
The intestines of the dog and the hog: arc comparatively simple. 

Give symptoms and treatment for chronic catarrh of the stomach and 
bowels of the horse. 

Symptoms: In chronic gastric catarrh, diminished, variable 
appetite; desire for unnatural, indittestible, alkaline materials as 
soiled bedding. Tire easily, emaciation, dull hair coat, eczema, feces 
dry and contain tindittested food particles. 

In chronic intestinal catarrh : About the same symptoms exoept 
the appetite ma\' be increased, constipation and dtarrbtea alternate; 
the passage of mucus in the tteces or alone. 

Treatment: Unsatisfactory; correct diet, digestive tonics, veimi* 
fuge if worms are present Usually ends in death in three months] 
to one year. 

Give the symptoms and treatment for lead poisoning in cattle. 

Emaciation, shortness of breath, paralysis of extremities, bloBJ 
line on the gums and abortion are seen in the chronic form. TIiS 
acute form shows blindness, stupor, coma, convulsions or delirious 
excitement, torpor of bowels, gastro-cnteritis, vomiting^ salivation, 
suppression of milk and uriue and muscular cramps. 

Treatment: Sulphate of magnesia or other forms of sulphates 
which form insoluble sulphates of lead. Chrooic form: give potas- 
sium iodide and tonica. 



Mention two intestinal parasites of the horse. Write a prescription 
for worms in the horse. 
Ascarisequi (Ascarismegalocephala) and oxyuris equi (oxyuria 
curvula). 
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Ascoris suilla — tell where found; give description; what animals 
infested ? 
(Now known as aacaria Imnbrieoides. ) Lives in thi.' intestinal 
tract of swine (and mun) . This is a round worm, male 7-10, female, 
10-12 inches in lenirtli ; body i» white or pale red : head is small ; the 
superior lip ix proWded with two teeth, the other two lips bare one 
tooth each : oviparous. 

Ascaris marginata — tell where found; animals infested; write a pre- 
scription for same. 
(More recently called belasearis marfrlnRta.) This is a round 
worm commonly found in the .iroall intestines of dotn. The body 
is white or pjile-rfd ; the head i*; usually liliKlitly curved und is pro- 
vided with two lateral membranous winRs, makinif the head resomblo 
a limeet; lenirth one and one-balf to three iucheH, the female being 
longer than tbe m»le. 
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State the factors that produce gall-stones. Give prophylactic and 
therapeutic treatment. 

Proeipitation of biliary solids, bacterial infection, eanoentratJon 
of the bile due to idleness, and dry feeding; presence of oolloid 
materiul as mucus, puR, blood and epithelial cetlit due to inflam- 
mation. 

Prophylaxis : Avoid dry feeds ; give plenty of water and exercise 
and keep bowels active. 

Treatment: Give narcotics to lessen pain; cathartics such as 
calomel or oHve oil : salicylate of Roda or salicylic acid us an intes- 
tinal autiReptic. Operative removal of stones. 

What tapeworms infest soUpeds and what is known of their larval 
forms? 
Anoplocephala (tsnia) perfoUata, anoploeephala (taenia) ma- 
mitlatia and uuoplou^pliala (taima) plicatu. Notliiug known of 
their larval forms. 

What symptoms indicate ascarida and what sclerostomata in the 
bowels of the horse? How docs the prognosis differ in the 
two cases ? 
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, Awaridft ^ slight, recurrent colies, rtrenous ftppetit«, unthrifti- 

^^ neaB, gastro-intestinal catarrh, passing of worms 6 to 12 inclieit lon^. 

^H SclcrogtotnatA du? to Gtrongj'his rulgurls =^ violent colicky pains, 

^^ fretiuorit dofecjifioti, followed by urrwit, cy*8 sunkeii, cold Kwutting, 

paralyHiB of bowels, death. These symptoma arc not due to the 

presence of the worm in the bowel but to its embryonic farm which 

i lodges in the anterior meEHnteric art«ry, earning n thrombus and 

emboli to form. The latter being carried to the peripheral arteries 

I of the intestinal walls produce the fatal results. Otherwise, the mere 

I presence o£ the mature worm in the bowels, iinletB in large numbers, 

I may puss unnoticed. If ubuiidunt the symptoms are iitmtlar to those 

I of a»earia.sis and. in addition, marked ana>mi» and emaciation. 

Prognosis: Good in ascariasis; verj- bad in case of obstruction 
I of the mesenteric arteries by aclerostomata {" tkrombo-timbolw 

I colic"). 

Name three common intestinal parasites of (a) the horse, (b) the hog, 
(c) the sheep. 
L (a) Ascuris cqui (A. megolocepbala). 

^H Oxyuris equi. 

^H Strong>-lua (Sclerostomum) equinus. 

^H (b) A^carissuilla (A. lumbricotdcs). 

^H Echinorhynchus gigas (gigantorhynchus himdinaceoua). 

^H Trichinellu spiralis. 

^^m (c) MonieziaexpanAa (Tienia expansa). 
^B Bclascaris ovis (uscaris ovis). 

^^ (Esopbagostomiim columbianum. 

Spiroptera sangxiinolenta — ^tell where found ; its normal habitat ; give 
a description; what animals infested? 
I Found in the stomach and cesoj^hugu-s of dogs. Larval fom j 

1 develops in the abdominal cavity of the cockroach where it becomes 

[ encapsulated to bo liberated after being eaten by the d(%. It is a 

I blood-red worm, thread like, meaanring one and one-halt inclien in 

the male and two and one-half in the female. The tail end of the 
male is curved in a spiral manner and is provided with two spicule. 
The tail of tbe female is straight 

How may the following be distingiiished : sclerostoma equinum. 

scterostoma tetracanthum, oxyuris curvula and oxyuris 

mastigodes? State the relative gravity of infestation by 

each, giving reasons. 

The sclerostoma equinum (strongylus equinus) is lai^r tliaa 

the sclerostoma (cylicostomum] tetracanthum, and its bead ter> 
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minstrs bUintly. whereas tile sclcnxttoms tetracanUmiD has a taper- 
ing anterior extremity. Oxyuria curvtila (oxjiiria eqoi) and oxy- 
nrifl maatigoctes (oxj'uria equi) are nourly identical except that 
the female of the latt«r in 3 to 4 inchea long and of the former oaly 
1 tol'/i inches, 

Sclerostoma tetracAnthutn 'is comparatively harmless; it <niek> 
blood and may injure the mucous membrane, producing 
unthriftinewi. 

ScleroHtoma equiiinm (atrongyliis vtilgaria) Ls very harmful; its 
embrj-onic form ontors the circulation luid produces thrombo-emboUc 
ROlic which ends i» death. 

The oxj'uridffi lodge in the rectum and oauae uncaBincss 
and unthriftine«s. 

^What conditions favor the propagation of strongylus (sclerostoma) 
cquinum and tetracanthum and what measures will pre- 
vent their production? 
Fecal coDtsminBtioQ of water and feed favors the development 
of these worms. As preventive measures, clear the intestitial tract 
of the worms and destroy the faces containing the parasites and 
egfpi of same. Prevent contaminatiou of water with fajces. 

[What domestic animals are liable to be attacked by the hookworm 

(uncinaria, anchytostoma) ? How do such worms enter 

the body and what symptoms do they produce? Give 

treatment. 

Ox, sheep, eat and more commonly the dog. The worms enter 

the intestinal tract through the drinking water which contains 

the larvte. 

Symptoms: Digestive dcrangeraents, dulness and itidifferencc ; 
whining, tympanites, diarrha'A, Ions of appetite, nervous disorders, 
nauHea, aniemia and emaciation. 

Treatment: Th>-mol, 2 to 15 grain doses. Separate the sick 
from Ihe well to prevent reinfection. Thoroughly clean and disin- 
fect kcnnelii. Supply pure drinking wuttT. 

li'What are coccidia? Name the domestic animals infested by coccidia, 
mentioning in each case the organs infested. Give diag- 
nosis, prevention and treatment in each case. 
Cticcidia »rv a genera of sporoKoa, single-colled microorgan- 
isms provided with a protoplasmic-celled bod^- in which is found 
a nucleus. 

Cattle, sheep, rabbits, fowls and, oecaaionally, dogs and pigs 
are infested by Eimeria stieds (coccidia oviformc). The intestines 
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arc more c<nnmoiily affected in cattle, sbeep and (owls, whereas Uie 
liver ift usually the scat of disease in rabbits, dogs and pigs. Both 
organs may be affected in all animals. Tli^rc are a few cases of 
diseases of the air i>aBBages reported in cattle, dogs and rabbits, 
dne to coccidia. 

Diagnosis : Fetid, hemorrhagic diarrhoea, fever, loss of appetite, 
weakiie&s, denth, jaundice, when liver is alf^tcd; cooc^idta may be 
found in the ffeoea by microscopic examination. 

Prevention r Provide pure water; disinfect f»crs with 3 per 
cent, wat^^ry solution of imlphuric acid ; destroy carcassea and thor- 
oughly disinfect. 

Trpatraent : Rpmovi> from pastares ; (rive dry foods and intestinal 
astringent:] and untiseptics. Useless to treat the hepatic form. 

Describe all the symptoms produced by constipation in the dog. 

Small, hard, glased stools, Htrainiog, no stools passed; hot, ten-j 
der, swollen, bulging anus; colicky pains, tenderness of abdomen, 
vomiting, feviT, ict^riia, etc 

What are the symptoms of intestinal parasites in the dog other than 
the passage of worms by the mouth or rectum? 
Diarrh<£A, vomiting, emacialinn, nervousness, convulsions, ans- 
mia, pot-bellied, easily fatigued, whintng. 

Describe the symptoms of acute parenchymatous hepatitis in the dog 
and give treatment. 
Tenderness to pressure over the liver, pain during defecation, 
jaundice, fever, constipation and vomiting. 

As treatment, give mild laxatives such as olive or castor «iL. 
Calomi-1 is very good. Intestinal antiseptics such as salol, sulpbo- 
earbolates, etc., arc useful. Restrict the diet, avoiding fats. 

Give the causes, symptoms and treatment of peritonitis. 

Causes: Infection, traumatic injuries, operative wounds in the 
abdomen, castration, laparotomy, perforating ulcer of the intes- 
tines, rupture of the stomach or intestine, perforation of a parturient 
womb, rupture of abscesses in the peritoneal canty, metastasis. 

Symptoms : Presence of a wound with spreading swelling, oedema 
and tenderness of the abdomen, tucked up abdomen, high fever, 
quick, wiry pulse, careful decubitus and rising, short, catchy respira- 
tory movements, straddling gait, short steps, constipation, effusion 
may eanse fluctuation and enlargement of the abdomen. 

Treatment: Local antiseptics, drainage of wounds, irrigation 
of the peritoneal cavity with sterile water; saline laxatives, intes- 
tinal antiseptics ; stimulants : apply mustard over abdomen. 



MEDICINE 



229 



What is ascites? Give causes of ascites. 

A»cit«H in an accumulation of a serous fluid in the peritoneal 
cavity. It is caused by chronic peritonitis, venous stasis due to 
obstruction of the portal vein by tumorK, indurative hepatitis, etc. 
Valvular disease of the heart, kidney diiieases, bydriemia, tubeniu- 
iosi» and tienveii arc also etiological factom. 

Mention the different forms of ergotism in cattle. Give the symptoms 

of each form mentioned. 

Acute : Gastro-euteritis, pt>'aliii]n, vomiting, colicky pains, diar- 

rhaea, ulcerous stomatitis, labor puiuis, abortion, prolnpHus uteri, 

insensibility to pain, paralyses, dilatation of the pupila, muacu- 

lar cramps. 

Chronic: Necrosis of extremities such as the ears, tail, teats, 
elaws and lower leg ; abortion and sterility. 

Give causes, symptoms and treatment of distomtasis (liver rot) in 
aheep. 

Caused by the presence of the liver-Suke parasit«, distoma 
hepatiuiim (Dicroecelium lanceolatum or faitciola hepatiea), in the 
bile ducts. 

Symptoms : Duriug the period of invasion of t)i4.> parasite, lasting 
2 to 3 months, the xheep gain in fleah ; later, dropsy, emaciation, diar- 
rbCBa alternating with constipation; variable temperature, icterus, 
presenec of tlie ova in the fffices, usually terminates in death. Some 
recover to be reinfected the following year and then succumb. 

Treatment: Prevention; drain soils, avoid low, damp, infected 
pastures, give common salt in feed, feed well and fortify the system ; 
tonics, vermifugies. Treatment is unsatisfactory. 

State the effects of overfeeding cattle and swrine with cotton'Seed meal. 
May produce uarget and mammitia in cattle. "Will destroy the 
life of swine with symptoms of scurvy and ^ravc eou.stitutional diii- 
order«. In both animals, it may produce diarrhcea, laclirymation, 
abfloess formation, ulceration of the cornea, staphyloma, fever, 
isdema of the legs, cougestion of the lii-er and spleen, and high< 
colored urine. 

Give symptoms, treatment and prognosis of impaction of the omasum 
in the ox. 
Symptoms: Usually those of some primary disease, particularly 
atony of the fore stomachs and febrile conditions. Specific symp- 
toms are impaired appetite and rumination, gTuntiiin, tj-mpany, 
diarrhtea or constipation; strong pressure with the closed flst undar 
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ribs on right side meets solid resistiiDCP snd causcn moaning by 
patient. Arebed back, weabtea of hind limbs which may vnii in 
paralj'sia, nervous s>-mptoins, especially convulsions, may be present. 
Couise, 10 to 14 days. 

Treatment: PurKHtivcK, Epsom xalts in conoentraled solution to 
stunuliite secretions. Pilocarpine and eseriDS are vety oseful. 
Turpentine Aids in stimuIatinK Ket-retjonit and prevents fermentation. 
Nux vomica Broiises a torpid nervous action. 

FniBOsis is unfavorable. 

Diseases of the Ncxvous Sysitu 
What is loco poisoning? Where and when is it enzotttlc and how can 
it be prevented? 
Loco poieouiiig \s a disease of animals, manifested by cerebral 
disturbances, caused by eating a certain variety* of I^uminoos 
plants. After once eating these plants, a desire for more becomes 
a veritable craze or neurosis and the patient becomea unmanageable, 
vicious and loses Seih. 

It is enzootic in the summer and fall of the year in the Rockj- 
Mouutain states and Paeifie coast ri.*gion. To pn-rcnt the disease, 
do not pasture animals ou fields where the plant is preitent, nor 
feed hay and grsBBtt from such fleldH. 



Describe immobility. Give its causes, symptoms, diagnosis and treat- 
ment 

Immobility, chronic hydrocephalus, is a chronic disease of 
tbc brain. 

Causes: Heredity, congestion of the brain, traumas, venous 
obstruction, tumors, insolation, hepatic, gastric and pulmonary 
diHorders. 

Symptoms: Stupid expression, sluggish movements, dulled re- 
flexes, slow mastication, failure to respond to commands, standing 
with lcg8 cro««Hed or in other abnomial positions for long periods of 
time, incoordinate movements. 

T)iagno«is: Easy in well-nuirked coses. The above symptoms, 
together with a normal temperature, are almost conclusive. 

Treatment: Derivatives, nux vomica, purgatives, potssdum 
iodide and other drugs may relieve, but the disease is incurable. 

Describe abdominal vertigo. Give causes, aymptoms. prevention and 
treatment. 
Abdominal vertigo, stomach staggers. Is a complieatioa of gastric 
and hepatic disorder associated with giddiness and unsteady move- 
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tnents, eaiued by overloading the stomach, wonns and gastro- 
int««tinal catarrh. 

SjinptontH: Gastric irritation, cotickj' paiiu, eructation of gas, 
delirium followed by a comatOBe condition. 

Prevention : Reduce rations and exercise regularly. 
I Treatment : Give intestinal evacuants ; venesection or derivatives 

Ruch as arecoline and pilocarpine ; laxative diet ; chloral hj-drate 
during the violence of the attack. 

Give the symptoms of inflammation of th« meninges of the brain. 

Pachjpnfningitit, inflammation of the dura mater, and lepto- 

I mtningitix, inflanunation of the pia and arachnoid, arc ahown by 

I hyp«nesthpsia, delirium, pawing, plunging, and violent convubionii, 

followed by dulneaa. atupor. somnnlence, muscular weakneaa, anas- 

tbeata. paralj'^ and coma. In most eases it is very difficult to dtffer- 

' «ntiate eerebral roeninsitis from meningo-enccphalitis. The two 

conditions usually coexist. 

Give the causes and sjrmptoms of gid in sheep. 

Caused by the presence of the cystic form of the mtiltieepa mulU- 
oeps {iania canunu, canytrus cerehralia) in the brain. 

Symptoms : Timidity, nervousnesa, dulness. dilated pupils, droop- 
ing lids, circular mov<?mcRt8, pivoting on one foot, plunging ahead, 
hemiplegia and paraplegia. 

Hov/ ia gid in sheep produced? Give prophylaxis for same. 

Gid ( Ccenurosis) is a chronic parasitic disease of sheep due to 
the presence of the ceenunis oerchralis in the brain and ttometimes in 
the spinal oord. The ctpnunis cercbralis is the cystic form of the 
multiccps multicopy (txenia eo^nurus. a tapeworm of dogs). Sheep 
in grazing swallow the epga or proglottides which are passed in the 
dog's fieces. The embryos penetrate the intestinal wall and reach 
the brain via the blood stream. In the brain they develop into 
cysts, attaining the size of a hen's egg. 

Prophylaxis: Kxpel and destroy tapeworms from d(^ and pre* 
vent dogs from eating the brains of affected sheep. 

Give caiises. symptoms and treatment of chorea tn the dog. 

Causes : Woaknesn. previous disease, microbian toxic matters in 
the blood, hence it usualb' follows distemper. 

Symptoms : Local twitching of one or both fore limbs, neek, head, 
maxilla, eyelids, hind limbs, or the whole bod>* may participate; 
movemcntH are rhythmical, &rv less active when recumbent, and may 
or may not be absent during sleep. 
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Treatment: Hygienic measuKR, fresb air snd sunshine, nervfl 
tODicK, Hiioh as arsenic and strychmsc : if too restless, give Mdatiws, 
OS chloral h^'drate, bromides and morphine. Usoallf incurable. 

What symptoms would tend to distinguiah cerebral ansemia from cere- 
bral hyperasmia? 

Ccrrhral Ancemia rorcftniJ HypunrmlA. 

XoM of conKlouHMM. Cerebral «cit«m«it. 

6tiunJ>linit- Delirium. 

VomUing ill do^. Mucous munbruio* injected. 

IVlcntnt of RnimiiiL ninnbninM. [U«i>ir*lor; movi>meDM Kcelerat«(l. 

KMfiir^tory movccMnbi hIulUow uiU 
*Jow 

Give the symptoms of cerebroepinal meningitis. 

Often occurs enzootically. First HtagcR: Sudden attach fenr,!| 
bypeniensitivcncss, delirium. Later, paralysii* of variona parts, . 
the pharynx, eihown by inability to Rvallow, loss of appetite, unequal 
dilatation of pupils, loss of reflexes, decubitus, spaanu of various , 
groupa of muscles, opiMthotoniis. Tlic symptoms vary in difterant;| 
individuals, and no two appear exactly the same. 

Describe a case of sunstroke and give treatment. 

Iiisolat ion or .sunstroke comea on suddenly ; shown by wssation | 
of perspiration, dyspna-a, sta^^'ring and falling down, weak 
pulse, high temperature (104''-110'> P.), cerebral excitement and 
loss of reflexes. 

Treatment: Remove to a cool place; apply ioe-bags on the bead 
and pive cold water enemas; quiet with chloral h^-drate; give heart 
Btimulants Guch as ammonium carbonate, camphor, diffitalis, etc, 

DiS&ASES or TDK OltOANS OP LOOOMOTIOS 

Mention causes, nymptoms and treatment of articular rheunutinn. 

Ciiuscfa: Infection, retained after-birth, cold and dampness. 
Often seen in connection with eadocarditia. 

Symptoms; Shifting lameness; heat, swelling and tendernea 
of one or more joints; decubitus, jointa semiflexed, fever, loos 
of appetite. 

Treatment : Antirhciunatics such as salicylic acid or salicylate 
of soda in three-drachm doses every six hours; aspirin, antipyrin 
and salol are also uBpful. Locally, apply linimentum saponis, arti- 
ficial oil of wintergrecQ, and beat. Slaughter meat animals. 

Give causes, symptoms and treatment of muscular rheimiatism. 

Caasen: Infection, cold, dampness, prediiiposition. Usually occurs 
in wcU-fcd au-i nouriiihcd onimaU). 
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Sjinptoms : Shifting, recurrent Umeoess; muscular soreness; 
Vjoaptoms vary, depending upon Ihc muscles involved; thus we 
may obon^rve lanteness in the shoulder, posterior limhst or neck, 
difficult mastioition, l)r«Bthiiier, etc. Fever is usually absent, 
nlthough there mtty be a slisht riHC in severe cases. Appetite remaioM 
good. Dogi cry out when handled. 

Treatment: Provide wann, dry quartiTM, unrm blankets and 
administer antirheumatics, such as salicylates, quinine, salol, etc. 
Give u IiiKUtivc diet and otratiional doses of saline eathartica. A 
Turkish bath may benefit dogs. 

lat domestic animals suffer most from trichino^? Give usual 
channels of infection, diagnosis and prevention. 

This dinease occurs most commonly in swine, rarely in dogs and 
cats. The infection enters through the digestive tract by eating 
meat containing the parasitCt trkhinella »pinli$. 

Diagnosis: Rheumatoid symptoms; harpoon muscle and obtain 
specimens for miero!«eopical examination ; examine the ftcces for the 
adult worm. Hogs often show disrrhtea, and during the migration 
of the embr^-os into the mu«:1u8, rubbing, scratching, difficult mas- 
tication, and painful hrpalhint^. 

Prevention: Destroy carcasBeH of trichinoiu) animals. Destroy 
rats and mice around slaughter houses as they are frequent hosts 
of the parasite. 

Describe a case of spasm of the muscles of the hind leg and its treat- 
ment. 
Usually seen in the femoral region, due to a nervous affection of 
the anterior erural musclea. Appears suddenly after standing; 
leg held stiffl}'; appears longer than its fellow; knuckling at the 
fetlock, resting on the toe ; difficulty in moving forward or backward, 
drsginng of the extremity ; anterior muscles rigid. 

Treatment: Rub Btimulating liniment over the stifle; rest the 
patient and give a laxative diet. 

Diseases op the Skuj 
_Giva the symptoms and treatment of acne. 

Acne is an inflammatory disease of the sebaceous glands, charao* 
terized by tenderness of the skin, swellings ihc nIzc of a pea. vesicles, 
pustuli's. cxudution, loss of hair, sears and sometimes enlargement 
of the submaxillary lymph-glands; absence of fever. Treatment 
consists of the application of nstrinRpnt and antiseptic washes, such 
as a 2 per cent, solution of aluminum acetate or acetate of lead. 
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Describe the symptoms and give the treatment of Uvui (ringworm). 
Characterized by the presence of numcroufi red spotii in the 
skin, which grrsdually enlarge and bocomc covered with b thin, gny- 
iHh scale under vhich is serum; the h»ir breaks off. the circiunfcr- 
enee of the diseased area becomea reddened, the centre, grajr-colored 
and copped Khape: there is ^reat itohiiif; pre«ent and tbo diaeaao 
tends to spread over Tarioos parts of the body. 

Treatment : Scrape or curette deeply ; paint with tincture of 
iodine or iise mercurial ointments. 

Give the symptoms, course and treatment of gangrenoua dermatitia. 

Thifi dispose is generally' preceded by swelling, redness and 
Mnaitivenesa. Then follows discoloration, insenaitiveness, pntrid 
odor; a dry or moist portion of the skin is cast off, revealing a 
raw, ulcerative surface. 

Course : Progressive, unless properly attended to. May extend 
deep into the tendons and lipamenta or produce fatal septie*Mnis. 

Treatment: Remove dead parts; apply dry diMBings of iodo- 
form, borio acid or lead preparations. 

Give the cause, symptoms and treatment of urticaria. 

Urticaria is an inflammatory affection of the skin, characteniad 
by a siulden development of a serous infiltration of the papillarj' 
bodies and of the malpighian layer of the akin. It often disappears 
completely after a short time. 

Causes: Digestive derangements, plethora, rich grain feeding. 
hot weather, intestinal poisons, bites of insects, individual idiosyu- 
crasy, poisonous plants as poison ivy, etc, 

Sjmptoms: Sudden eruption; in a few hours a healthy skin 
becomes covered with a uniform eruption of nodules, or blotches, 
smne of which may coalesce and form laigc areas. Itching may 
or may not be present; individual nodules subtdde to be followed 
by others. 

Treatment: Saline cathartics, aloes, alkaline diuretics; alUy 
itching by bathing with solutions of sodium bicarbonate, ])l>eool 
or menthol. 
Name the different forms of parasitic skin disease, mentioning ilie 
parasite for each form named. 

Sareoptie mange, due to sarcoptes scabei. 

Psoroptic mange, duo to paoroptea communis. 

Symbiotic manfte, due to symbiotcs (chorioptes) communis. 

Demodectic mange, due to demodex folliculorum. 

Ringworm, due to trycophyton tonsurana. 
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Ox warble, dnc to larva of hypodcni)a]iiiesta(h;podermsbovis}. 
Cutaneous coccidiosis, due to coccidia oviforme < Eiiueria stiede) . 
Flcos, Uw and ticks occiuioaally burrow under tbe skin and 
produce irritation. 

It parasites are known to produce cutaneous epizootics? 

All those mentioned above but more eupeoialljr tbe sarcoptidie 
and demod«cidK. 

Give the cause of poultry acariasii in the horse. Give treatment. 

Housing chickens, infested with the chicken mite (dermanysHos 
gallinie), iu or near tbe stable. The mites become temporary para- 
sites of tbe horse, causing pruritus, scrstcbing, rubbing and a 
rough coat 

Treatment : Wash with a 2 per cent, solution of creolia, or dis- 
solve four ounces of staphisagria in one gallon of boiling water and 
use aft a vrmth when cool. Clean the stable thoronghly and use a 
whitcwaflh containing carbolic acid. 

That are the causes, dietetic, climatic, chemical and traumatic, of 
erythema? Give prevention and treatment of each form 
of erythema. 
Primary er^'lhema is due to external irritants, blows, bites, scald- 
ing, burning, sun 'a rays, vesicants such as mustard, cantharides, 
acids, lye, iuwct stings, etc. 

Secondary' erythema is due to iofectious diseases, as swine plague 
and hog cholera, dog distemper, foot-and-mouth disease; also 
follows the ingestion of certain foods, as buckwheat, clover and 
diatiUflis' groins. 

Prevention depends upon the avoidance of the above enumerated 
causes. Treatment: Cold, astriugcut applications such as Burrow's 
lotion, Goulard's extract, etc. Give a laxative diet, 

[ention one of the parasites that causes mange in the dog. 

Demodex folliculorum causes demodcctic or follicular mange, 
whicb is practically ineorable. 

It animals and what res;iofia of the body harbor demodex follicu- 
lorum? Give symptoms and treatment. 
The dog and pig. The breast, legs, axillary and facial regions 
are luiially first aifected, later the entire surface of the body and 
legs may be involved. 

Symptoms: The ikin becomes red and thickened; loss of 
tbe hair; extreme pruritus; pustules give the skin a papiUated 
appearance. 
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Treatment : Unmiccessful ; a mixtHre of giiso!me, oil of tar sod 
oil of cade has given more or less satisfactioa ; eulpbur and 1;« 
is used by some, but the great majority of cases show no improve- 
ment Olid grudtially trrow viorsf, become emaciated and die. Some 
few improve and seem to be eared, only to have the disease break 
oat anew. 



Mention the parasites causing scabies in sheep. State the habits of 
these parasites. 
Sarcopteu scabiei, rare. 

Fwroptes eommimis, common scab parasite of aheep. 
ThL> psoroptM live oa the surface of the skin, eat wool, irritate 
and caiiiie the animal to bite and pull out the wooL 

The sfircoptoH burrow under the skin and prodooo itching 
and Rcabs. 

Give the prevention and treatment of acariasis. 

Quaruutiiii' regulations; separation of well from affected; thor- 
ough disinfection ; dipping and isolation of newly>purehased aoimals 
until known to be free from scabies. 

Treatment: Lime and sulphur dips, and a tobacco and sulphur 
dip are recommended by the B. A. I., Depi. of Agriculture. Coal- 
tar products such as creolin, creosote, etc., have given good results. 

Qive the causes, symptoms and treatment of the disease commonly 
termed " hunger mange." 

This is another name for chronic squamous eczema. 

Causes: Insufficient nouriRhment, faulty skin hygiene, tender 
Rkin, nervous temperament, chronic wasting diseases, may follov 
acute ecxema. Long administration of iodides is somctimea followed 
by this condition. 

S>'mptoms: Poor condition, dry lustreless hair which contains 
bran.like scales of epidermis; falling out of the hair; itching; skin 
becomes thickened and occasionally papules and vesicles are seen. 

Treatment: Correct the internal diRorders; give tonics, arsenic; 
careful grooming, and bathing with non-irritating soap. Feed 
generously with nouriahing foods. 
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WouNce 

Define woundK. Give a classification of wounds. 

^A wound ifi any in jurj- accompanied by a bn>ach in the continolt^ 
of an internal or external aurraee. 
Aceording to cause, wounds are classified an follows: incised, 
lacerated, punctured, contused, stab, irun-ahot, bites and caustic. 



at is wound infection? Give treatment of wound infection. 

The presence of microdrganismH or their toxic products in a 
woncd. Treatment: Drain, irri^Ate, disinfect thoroughly, and 
cover wilh aseptic pauM! and bandage. Repeat dreaRtnK dailj-. If 
impracticable to bandage, apply a protective covering of dust- 
ing powder. 

Name six diseases caused by wound infection. 

Septios>min. tetanim, blackhx malii^rnant cedema, sporothricosiii 
and botryomycosis. 

tate the general principles of antiseptic wound treatment. 

Remove forcipii bodies and necrotic tissne. cIean.so wound thor- 
ottfflily and use a non-irritating unliscptic agent. Cover the wound 
with anti^reptlc gauze and bandage. In case of operatire wounds, 
the site of operation is shaved, washed and bathed with an anti- 
septic agent; if possible an antiseptic pack should be applied for 
24 hours prior to operating. The operator's hands, naila and arms 
should be scrupulously cleansed with soap, water and a Ktiff brush, 
then with alcohol nr ether to dissolve ail oily seerctiona, and, finally 
immersed for ten minutes or longer in the antiseptic agent. The 
iiiatnimcnts, suture material, dressings, etc., are dixinfected by 
being placed in the antiseptic solution for 10 minutes before using. 
They shonld be handled only by the operator's diainfected hands. 
After operation and at subsequent visits, dressings are carried out 
as directrtl above. 

State the distinction between antiseptic and aseptic wound treatment. 
In antiseptic wound trejitment. as described above, there are 
many channels of infection overlooked, as from the air, breath of 
operator, etc.; furthennore. most antiseptic solutions, if efficient 
^rmicides. are irritating to the tissues and retard healing. 



* UiJm* otlwrwiM iUUd kll qu«iitioiu relate to the tiorac. 
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Aseptic wound treatment may be defined as the precaution to 
prertot infection of the eurgical wound, while antiseptic surgep' i 
refers to the method by which the former is accomplished and tflfl 
the treatment of unavoidable infections. So, antiseptic wound treat-^' 
ment ih ifivinK way to tha aseptic method. This latter, bs itji name 
implies, uimfi toward the absolute freedom from septic material. 
This is aecomplishcd by Htcrilueing all instruments, dressinfcii, bond- 
ages, etc., with Rteam, hot air, or boiling in a one or two per cenL 
soda solution. The wound i» cleansed with isterile water or sterit-^ 
ized phyHioIogicol aalt solution, but no antiseptic solntion, and] 
covered with the sterilized dreissing. The operator's hundu araj 
cleansed aa in the antiseptic method but are rinsed in sterile water] 
to remove all traucs of the antiacptic. Some operators use sterilized 
rubber gloves. The operating table, operating field, operator's 
elothcM, assistunl^, nil utensils and the air of the room must be 
rendered aseptic. This method is impracticable in veterinary aur- 
gcrj' for obviouE reasons. The antiseptic method with aaepUc pre- 
cautions is preferred. 



Mention and describe the different methods of wound healing. 

1. Healing bij fint intention eon-tist^ of a direct union of 
the margins of the wound through immediate a^lutination and 
without suppuration, 

2. Healing by aecond intention la charoctfirizcd by suppuration 
and granulation. 

5. Healing bij third intention eonsists in the artificial union of 
wound surfaces that are already (^anulating and auppurative. It ii 
effected by disinfeeting and suturing the suppurative granulatioiB. 

4. Healing under an cxcJiar is a form of primary wound healing. 
The protective cuat nuiy be dried blood or a scab produced by actual 
cautery, chemical cau-stics, dusting powders, etc 

6. Healing by Bbnormal granulaliou and cicatrization takes ptaeo 
when great loss of nubstance occurs, when foreign bodies or necToaed 
pieces of tissue remain in the wound, or when continued infection 
or irritation occurs in freith or healing wounds. 
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State the indications for the use of the continuous suture. 

In non-infected wounds where healing by firet intention is antid- 
peted ; in visceral wounds whore perfect closure ia imperative ; and 
in casr^ where temporary retention of dressings in th« traumatic 
painty is desired. 

Mention the indications for the reopening of wounds. 

When infection occurs in the deeper part of a wound, as shown 
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ly MMpe of diechargn or swelling ; when necrosed tissue or other 
foreign bodies are preiiient in tlie deeper part ot the woiuid. lu 
wound infection diseases as sopticsmiu, tetanus, etc. 

Describe the different methods of arresting hemorrhage. 

1. lAgation nt the blei'dinc vessel l)j' (triuipinii; the end with for- 
ceps and tying with a strong thread. The vessel may be ligsted at 

. a centripetal point. 

2. CompresBion with tampons and bandages, or by an elastic 
bandagre (Esmarch's bandage} ajiplied between the wound and 
the heart 

3. Torttion, which consisU of twisting the bleeding vessel on 
its axis. 

4. Cauterization of Ihe bleeding parts forms an eschar which 
acta a> an oaeptic bandage. 

E. Cold contracts the vessels and narrows their lumen, 
6. Therapeutic agents as alum, sugar of lead, tannin, etc., applied 
externally, by their astringent action, and ergot, adrennliii chloride, 
cu:., intcrnolly, by thtir vasoconstrictor action, check hemorrhage. 

Uve the treatment for lacerated wounds. 

Fresh lacerated wounds: arrest hemorrhage, irrigate, disinfect, 
provide drainage, suture and bandage. If ext«Dsive and heating by 
first intention is impracticable, apply drainage tube and suture as 
much as possible. Remove drainage tube as soon aa practicable and 
secure healing by gmnulntion. Old lacerated wounds may be seari- 
&ed, diiiinfected and i^utured (healing by third iatention}, and if 
this docs not succeed, daily dressing and healing should be followed 
by granulation and cicatrization. 

Give in detail how you would treat a wound five or six hours old. 

I Treat on antiseptic principles. Clean:^ with crcolin solution 

and apply a dusting powder. Suture if feasible. Deep woimds 
need supporting sutures. Penetrating wounds should be opened 
to permit thorough disinfection after which tetanus antitoxin 
should be administered. 

Give the care and treatment of a deep lacerated wound of the cpronet. 

See answer to preceding questions. 

Avoid excessive pressure in baiulaging an it favors necrosis in 
the region of the coronet. If the coronary band is much swollen, the 
horn shontd be rasped away over an area corresponding to the 
swelling. Horn formation should be discouraged until all swelling 
disappears. Keep bom soft with .5 per cent, caustic potash solution 
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antil the inflammalorj' swelling disappears. Irregular cicatrization 
m should be similarly treated. If abnormal growths of honi occur, 
H they Khould be rasped down. 

Give treatment for septic conditions following punctured wounds to 
the horse. Foot included. 
The point of ontranci' of infection should be sought and thor- 
oughly opened to give good drainage. Treat wound antiseptically, 
Give camphorated oil subcutancoosly in two ounce dosea and quinine 
sulphate in on« ounce doses daily P^r os. For wounds in Ceet, see 
uu»wer to auothor question on this subject. 

Mention the domestic animals tn the order of their susceptibility to 
suppuration. 
^ Prom mo.<it .lusccptible to the least, as follows: borae, ox, Hheep, 

" cat. dog, pig, fi>wl.s. 

Give the method of arresting hemorrhage after castration in the colt. 

Cold irrigation, compreiuion with tampons or ligation may be 

employed. Generally, the preference m given to compregsi'in iviih 

tampons, which are held iu place by heavy tape sutures for 2i hoar» 

and then removed. 

Define (a) abscess, (b) cold abscess. Give treatment for each. 

(a) A locali7.ed collection of pus in a cavity formed by the 
disintegration oC tissues. Treatment: incision and antiseptic 
irrigation. 

(b) An abscess of slow development, with little evidence of 
inflammation. Often have a thick, fibrous, connective-tissue cap- 
sule. Treatment: Extirpate the capsule, irrigate with untiseptie 
solution, suture and drain. 

How would you treat an abscess? 

Open and provide free drainage. Swab out the cavity with tinc- 
ture iodine and afterwards treat antiseptically. 

Define (a) septiceemla, (b) pyaemia, (c) phlegmon. 

(a) A septic intoxication caused by the presence of baeteris 
and their toxic products in the blood. 

(b) A general wound infection disease characterized by the 
presence of pyogenic germs in the blood and the formation of 
suppurative foci of disease in the body. (A septicemia plua metai- 
tatac abscess formation.) 

m (c) An infectious, serous or suppurative inflammation of the 

P connective tissue and all its parts, viz., the subcuuueoua, subfaseisl. 
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intermascular, periosteal, tcadovftginal and intei^Undular con- 
nective tissue. 

tefinc (a) resection, (b) ablation, (c) ampuution, (d) arthritis, 
(a) Excision of a part of aa organ, 
(b) Rvmovat of a part, especially by cuttinir. 
(c) The surgical cutting off of a limb or other part. 
■ (d) Influmioutiou of a joint. 

Define the following : thrombus, chemotaxis, dtspedesis. 

I A tbmmbua ia a plug or clot in a vessel remaining at the point of 

its formation. 
By cbemotaxis is understood the pbencinenon shown b^ certain 
living cells of moving toward (positive chcrcolaxis) or away from 
(ncfrative ctioniotaxiR) certain other ccll» or substances. 
Diapedcsis is tbe passage of blood or leucocytes through the 
unruptiir^ n'.ills of vessels. 

I Define sarcocele and panaritium. 
Sarcocelc is a swcllinf; or tumor of the testicle. 
i Panaritium is a suppurative inflammation of the tissued relat 

I to the cluws associated uilli uecroais irnd tending to spread to tliel 
I tendon sheaths, bones and joints. 

What precautions should be taken in case an animal has been bitten 

Lby a rabid animal? 
Cauterize the wouuda ; excise the wounded tissue if possible, and 
use strong disinfectant. (Pasteur treatment aud quarantine.) 
iNn.AMMATlON 

Define Inflammation. 
^m Inflammation is tissue reaction to injury, characterized by pain, 

^M heat, redness and swelling; and, histologically, by hypcnumta, blood 
^M stasis, changes in the blood- and vessel-walls, and exudation. 

r 



Tame the four cardinal symptoms of inflammation. 

1. dolor (pain) ; 2, calor (heat) ; 3, rubror (redoess) ; 4, tumor 
(swelling). 



Giv« the causes, symptoms and treatment of inflammation. 

Causes : Mechanical, thermic and chemical irritants, and micro* 
organisms. 

Symptoms: Heat, redness, swelling, tenderness and disturbed 
function. 

Treatment : Rest, beat, cold, massage, counter-irritaticn, astrin- 
gents, antiseptics aitd operation (amputation, incision, acarification). 
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Give a classliicarion of inflammation. 

According to the character of the exudate: 1, serons; 2, fibria- 
oua, or croupous ; 3, suppurative ; 4, diphtheritic ; 5, heiaoirliagic ; 6, 
necrotic or gane^vnoiis ; 7, pixxluctive or proliferative; 8. specific 
(tuberculosia, glanders, actinomycoHis, strangles, anthrax, etc.)- 

Describe the inflanunatory appearances of the blood. 

The white corpuscles are urrnnged next to the VG«seI-wall, while 
ihb red blood-corpuscles occupy the centre of the stream. The 
white cells are seen passing through the walls of the vessels. A 
transudation of serum also occurs. In purulent i n fla mm ation, 
leucocytoais occurs. 



What arc the terminations of inflammations? 

1, Ri*«filiitioii; 2, new formntiniw in the form of tbtekenings^ 
indurations and adhesions; 3, gangrene and septic infection. 



Name Ave antiphlogiatic remedies. 

Hoat, cold, couuter-irritantit, massage and antisepttes. 



Hi 



State the indications for heat and for cold in the treatment of inflan- 
malion. 
Heat is indicated in all aseptie forms, especially subacute and 
chronic. It is also used in septic forms to hasten the "ripening" 
of abscesses. 

Cold is indicated in septic, as well as in the first stages of acute 
and very painful inflammations. 



Describe the condition known as " lampas." 

A coiigei^tion of the hard palate, just posterior to tbo incisors, 
often seen in yoimg animals during the eruption of teeth. Rarely 
occurs iu mature animsLs or requires interference. (Often referred 
to as "a diseaae of the stableman's mind.") 



_H 
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TTlcer, PteTtn.A ANO Qanobkne 

Define (a) flstula, (b) ulcer. 

(a) A deep, sinuous ulcer, often leading to an internal hol- 
low organ, 

(b) An open sore other than a wound, characterised by a 1o« 
of substance on a cutaneous or mucous surface and a gradual 
disintegration and necrosis of the tissues. "A wound that hu 
no tendency to heal," 

Give the causes and treatment of ulcer. 

Causes: Continuous inflammatory irritation, foreipi bodice. 
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necroBed bone, cartilage and teeth ; constant li«fcing, shaking of «r« 
and tail; Kpcolfio oaiists, as tuberculosis, glanders, actinomycoeii), 
etc.; niicrodrganisniK. 

Treatment : Remove cause ; extirpate, curette, fire witli hot iron, 
or use chemical cauterizin)? agents. Internally, potassium iodide is 
B xpeeific for actinomyeoKis ; glanders ulcers arc not treated. 
lame ten important fiatute in domestic antmala. 

1. Fistula of lateral curtilugcH (Quittor). 

2. Tooth fistula. 

3. Bone fistula. 

4. Fistula of the spermatic cord following caHtration. 

5. Pistuloua withers and poll evil. 

6. Milk 6.stula. 

7. Salivarj- fistula. 

6. Ear fistula in the horse (teratomata). 
9. (TlHophafreal fistula. 

10. Vaginoret-tul fititula. 

>efme gangrene. Name the different kinds and give treatment. 

Gangrene is defined as the death of tisane, due either to direct 
destruction of a part by bamK. etc.. to interference with the circu- 
lation, or to insufficient blood-Ruppty. 

Kinds: Dry and moist; hot aud cold; putrid; circumscribed 
and progreasive ; septic and aseptic ; emphysematous ; coag^u- 
lation-necrotiis. 

Treatment : Operative removal of the dead part ; amputate a 
whcrfe organ or part if neocsKatTr* ; thorough disinfection. 
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TuHoae 
>eBne tumor. Give a classification of tumors. 

A tumor is a mass of new tissue which persists and grows 
independently of iU surrounding structures, and which has no 
physiological use. 

Clinical cla.'«.'«ineation: malignant and non'inalignaat or benign. 

Differentiate malignant ttunora and non-malignant tumors. 

IMiiligniiiit tiimorit develop nipidly with u destruction of neigh- 
boring tissues, have a tendency toward ulcerative degenerations, 
and arc especially distinguished for the formation of metastases 
and the production of cachexia. 
Non-malignant tumors have a central growth, push the tissues 
aside and are usually encapsulated. They do not spread by metas- 
tasis and arc only harmful when by reason of size or location tJiey 
interfere with the body functions. 
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Glv« tlie pFOgnona and tfae treatment of epithelioma of tile tongue. 

Prognosis: Favorable if sitimud on ilie aiiterior extremity. It 
00 the base, it is best to slaughter. 

Treatment.' Amputate all of the diseased part and treat the 
wouDd antiscptically. 

CONOlEMENTa 

What is a calculus? Name the diderent varieties of calculi and state 
where each variety is found. 
A calculus is an abnormal uonvrction oixurriag within the aaisul 
body and usually cotoposnl of mineral salts. 

1. Urinary: Found in the kidney ( renal ), in the bladder (cystic), 
and in the urethra (urethral). 

2. Intestinal : Pound in the lar^ intestines and rectum. 

3. Salivary : Pound in Steno 's duct 

4. Chondroidfl. or arthritic calculi : Found in joints and tendon- 
sheaths, mucmis burss, and in the (cuttural pouches. 

5. Milk : FoTiod in the miUccistcmE and t£at£. 

6. Preputial : Found in the preputial sac of the horse, commonly 
called "bcaa" 

HratmA AND FWLLFSB 

Define (a) hernia, (b) prolapse. 

(a) The passafre of viscera from body -cavities without an injury 
to the skin or mucous membrane; the viscera protrudes through 
an abnormal opening. 

(b) The free pasaaffe of viticera through natural or artifloi&l 
body-opening without a covering of the skin or mucous membraue. 

Classify hernia according to (a) condition, (b) situation. 

(a) Reducible and irreducible. 

(b) Umbilical, inguinal, scrotal, ventral, femoral, perineal, rec- 
tal, vaginal, diaphragmatic, and hernia of the Sank. 

Bones 
Define (a) ostitis, (b) periostitis, (c) osteomyelitis. 

(a) Inflammation of a bone, especially of the Haversian spaces, 
canals, and their branches. 

(b) Inflammation of the coverins: of a bone. 

(c) Inflammation of the bone-marrow or bone and marrow. 

Give cause, S)'mptotns and treatment of aseptic periostitis. 

Caused by traumatLsms acting subcutaiu'oiisly. Kucb as ktdo, 
blows, treads, and pressure on the interdental space. 

S}'nptoms : Pain on palpation, lameoosa, swelling and heat. 



SUBQBBT 



245 



Treatment: Moist warmth, inai>t>a(ce. absorbing igenU as cam- 
phor, iodine ointment or mercurial oiatmeat. 

I What ia caries ? 

A liquefaction necrosis of bone or teeth in which they become 
softened, discolored and porous. There is usually a8S0ciate<l with it 
a chronic iuflummution of the periostenm and surrounding tismes, 
and an abttceait fonaatioD which burrov,-x through the «oft part« 
until it opena externally by a sinus or fistula. 

X>efine fracture. Give the varieties of fracture. 

A fracture in u brcjik or division of the continuity of a bone. 

Varieties : Simple and compound ; complete and incomplete (fl» 
Kur« and grccn-Htick ) ; transvcntc, oblique and longitudinal: simple 
and multiple (comminuted). 

' Name two curable and two incurable fractures. 

Curable : Fracture of the symphj'sis of the mandible. 
Simple fracture of the metaearptw or metatarsus. 
Incurable : Fractured cerrical or dorsal vcrtebr». 
Fractured pelviti through the saciO'iliac s^nnphysis. 

Define (a) simple fracture, (b) compound, and (c) comminuted frac- 

ftur«. 
(a) A fracture of a boitc without injury to the skin, 
(b) A fracture of a bone accompanied by a skin wound, so that 
the bone is exposed and entrance of infection is possible, 
(c) A fracture of a bone in which the bono is broken into 
amall fragments. 
«rib« the modes of union of fractures. 
Kegeneration of the periosteum and, to a certain extent, of the 
bone-marrow oeeurs and a granulation tiiisue is formed, which subse- 
quently ossifies. 

What pathologic conditions render bones liable to fracture? 

iAn abnormal fragility due to iwnility, rarefj-ing ostitis, osteo- 
malacia, rachitis, caries, sarcoma and tuberculosis of bone. Diseases 
; of the nervous &>-slem, as seen fallowing neurotomy (troplioneurotic 
bone atrophy) ; anchylosis which restricts the mobility of the joints. 
Describe a method of applying a plaster-of- Paris dressing for fixation 
in case of fracture. 
After reposition of the broken ends of the bone is effected, the 
limb is covered with a pad of cotton, over which a flannel bandage 
la applied. Over this, tlie plastcr^of-Paris bandages are placed. 
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Thfioe bantlages ue prepared by dusting with fresh planter and 
soaldlij; for n short time in warm wator. Aflvr a Kiifficictil numbor 
of plaat«r bandaj^ have been applied, the outside may be Btrengnh- 
ened by applying some of the plaster made into a paste. 

Make a diagram of the various methods of firing. 

^^ 
^^ 



Joints 
Define arthritifl. Name the common varieties of arthritia. 
Arthritis is an inflammation of a joint. 
l,8erouB; 2, suppurative; 3, deforming; 4, tubercular. 

Give causes and treatment of arthritis. 

Caust-r Traumatism . ttprain, infection, oateoporows, specific in- 
flammation aa tubercalOHis. 

Treatment ; In neutc eases, cold and astringent lotions are indi- 
cated. Tf Riippuration baa occurred drainage should be effected and 
non-irritating antiseptics, such as hydrogen peroxide or normal salt 
fiotution containing one per cent, phenol used. Chronic canes are 
beeit handled by blistering or the firing iron. Complete rest it 
imperative in all cases. 

Define (a) anchylosia, (b) corpora libra, (c) arthritis, (d) periarthritis. 
(e) synovitis. 

(a) Abnormal immobility and consolidation of a joint. 

(b) A free body of organic structure occurring pathologically 
in joints. 

(c) Inflammation of a joint. 

(d) Inflammation of the tissues around a joint. 

(e) Infianunntion of a synovial membrane. 

Give the treatment of an open joint. 

In casi- of a fresh wound, do not probe but irrigate the opening 
with the mildest non-irritating antiseptic, or physiologic salt solu- 
tion, suture, and apply iodoform gauze and bandage. Oanterieation 
of punctured openings is often beneficial. Seal with collodion after 
thoroughly >i>sinfectiog as described above. Suppurating wounds 
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^^^ sbould be drainod. irrigated nnd packed with antiseptic gaoxe. 
^M Such ivoundi are iiKimlty incurable. The Dwelling produced by 
^P blistering is often employed to close woundH around jointe. 

Define false joint At what points is a false joint moct likely to occur? 

I A false joint iii a permanent tnovakie union between piec(.-s of 

bone which occurs when callus formation fails to produce firm union 
between the fragments. 
Occurs moat oommonly between the head of the femur and the 
08 innominnta, followiug Fracture of the rim of the cot>'Ioid cavity. 
Ai)K> occurs on the first phalanx, and on the poaterior false riba. 

Define luxation. Give causea of luxation. ] 

L Luxation is the displacement of the articular surfaces of one 
or more bones of a joint from their normal relation to each other. 
Caoses: Traumatism, pathological changes (alterations of the 
joint fmm diseji.He, or paralysis of the surrounding muscles), and 
congenital malformations. 

Tendons and Tenron^sheathb I 

I Give the causes and treatment of tendinitis. 
StraiiLt, overextensions, and partial ruptures. Predisposing 
L causes: Too long and too weak fetlocks, low heels and long toea, 
I abnormal positions, enforced standing. Occurs secondary to infec- 
I tious diseasea (contagiouft pleuropneumonia). 
I Treatment: Rest. In acute conditions, cold irrigation and cold 

I eompresses 1 slight ma.H.sage and a pressure bandage; shorten the 
I toe and shoe with high heel calks and no toe calk. Chronin caaea 
I need warmth, blistering and sometimes firing, in addition to rcct 
and special shoe. 

,What are the causes of tendon rupture? 

Partial rupture occurs in strains. Complete rupture is caused 
by traumatisms, overesertion and overstretching, especially when 
predisposed by suppurative inflammation, neerosis, contagious 
pleuropnciunonia, osteomalacia or continued standing on three feet. 

ive causes, symptoms and treatment of tendovaginitis. I 

Canws: Traumatisms, infectious diseases {contagious plcuro- 

pneiunonia, septic8!mia, articular rheumatism, contagious abortion, 

etc.), cold, infection through wounds. 

S.vroptoms: Lameness, more or leas pain and local heat; soft, 

fioetuating or crepitating swelling in the region of affected tendon. 

sheath. In infected forma, abscess formation may appear, accom- 
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ptuiied by fever. Chronic caecs show thick«uiag and adhesions 
of the tendon -sheaths. 

Treatment: Rcfit Mout warmth, prcsBtire bandage. Long- 
standing ouies re<iuire mild blisUtrs, or iodine applivaltons. Severe 
chronic cases may be benefited by firing. Infected cases should be 
treated with antiseptics. Supply free drainage for pas if present, 
not hesitating to open the sheath its full length if deemed necessary. 

What are stxalled "wind galls"? State their cause. 

An accumulation of u serous fluid io a dilated tendon-aheatb, 
non-inflammatory and painless. Occur most frequently in the re^on 
of the fetlock. Caused by chronic serous tendovaginitis, resulting 
from continued, Kcvcrc exertions. Occasionally acta following coo- 
tagious pleuropneumonia. 

Write a prescription for a blister for bowed tendona. 

a 

Hydriir^'rl MniodMI UJ 

Pulv. ciintli&nd« ..,.. ■ UJ 

01. tflli*!.* 81] 

Mum. 

Slg. — Appl^ with fric'Uon to atlrci^i («iid<NiS. 

MtW^-E8 AND NmtVKS 

Define myositis. Give causes and symptoms. 

Myositis is an iitflfimniHliun of a muscle. 

CsxtscH: Traumatic, infection, eold and parasites. 

SjTnptoms; Pain, swelling and local heat. Sj'mptoms are local- 
ized in moist cases, as contrasted with rheumatism which hii» a 
tendency to shift from place to place and has no definite local 
boundary. Special symptoms, such as lameness, corresponding to 
the part affected. 

Give results of neurotomy when unfavorable. 

Fractures, due to neurotrophic atrophy; Decrotus of extremit}' 
following infected wounds; neuroma forming on end of cut nerve; 
regeneration and restored function. 

Give the differential symptoms of paralysis originating in the brain, 
cord and periphery. 
Brain: Moitopli'^ia or hemiplei^ia; one or more cranial ncrvfs 
often involved ; more or less loss of consciousness. 

Cord : Paraplegia morp common; psychic derangementB ^nent; 
cranial nerves unaffected; bladder and reotum idmnltuMoady 
paralyzed. 
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Periphery : Single mtuclcs or groups of muscles affected without 
oerebrul or spinal complications. 

ti^'^'at is " Sweeney "? What treatment is indicated? 
"Sweeney" is the u-rm applied by horsemen to the atrophy 
of the spinati muncles which follows paralysis of the suprascapu* 
l«r nerve. 
It is frequently incurable. Manage, counter-irritants, subcu- 
taneous injeetions of veratrin, turpentine and Lugol's solution have 
been used with moru or less beneficial rcftulta. 

I TitSRjt£VS or BLOoo-VGseeLS 

Define aneurism. Give the varietiec of aneurism. 

An aneurism is a sac formed by the dilatation of the walla of aa 
arter>' and filled with blood. 

True aneurism is one in which the sac is formed by the ooata of 
the arterial walls, one of which, at least, is unbroken. 

FaUc anturitm i» one in which all of the coats of the artery ait 
ruptured and the blood is retained by the surrounding tissues. 

Deacribe the aymptoms in the horse where there is an extensive ob- 
struction of the lumen of the posterior aorta and pelvic 
arteries. 
S^inptomN of tliroroboHis of tbe posterior aortu and its branches : 
intermittent lameness which appears after exercise and disappears 
with rt'Mt. The symptoni» depend upon wliii-h particular branches 
are blocked. Obhtrnction of the femoral artery eauAes shortening 
and retarding of the forward stride. Thrombosis of the external 
iliac artery produces snpporting lep lampnc^^s resembling crural 
paralysis. After exercise the animal loses control of Ihe hind quar- 
teraand goes down. After a little rest it arises and remains stuuding. 

Define and give causes of (a) arteritis, (b) phlebitis. 

(a) Inflammation of an artery. 

(b) Inflummution of a vein. 
Causes: Traumatisms, infection, parasites, phlebotomy, emboli 

and intravenous medication. 

Define lymphangitia. Give causes, symptoms and treatment. 

Inflammation of lymphatic ve»iels. U-tually follows wound infec- 
tion, dne to tlie entrance of pus-producing organisms into the 
<qKn IjTsipliatic vessels. Specific infections, as saecharomyces farci- 
Btnoais, spomthrix, ete. 

Symptoms: Lymph-vessels stand oat prominently as cord-like 
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swelllDgs, Int«rrapled by nodules (the valveg) ; lymph-glands in 
the afifected region usually enlarged. AbscesH formation along tlic 
course of the vessels, at the seat of valves. Chronic cases show great 
tbickenin? of th^ Kkin and RubcutaneoiiH oomieotiTe tissue. 

Treatment : Cold irrigation. Open abaceeses and give free drain- 
age to wounds. Use antiacptica freely. Hot fomentations may be 
useful ia lon^^-fitanding cases. Internal administration of potaasioni 
iodide in specific iuCectiooa, sporothrioosia, episo&Uc l^'mpkangjtis. 



Eye, Ear and Throat 
Give the causes, symptoms and treatment of acute catarrhal conjunc 
tivitis. 

CausoK : Cold, traumatisms, foreign bodies, strong gasc«, tnnoke, 
infection, accompanied certain infectious diseases, influenza, dog 
distemper, otc. 

Symptoms : Rednosa, lochrymation, dischui^ of mucopurulent 
or Gomply watery, nature. Bwelling and closure of the lids which 
are usually co\-cred with crusts and stuck together in the morning. 
Id protracted cases, ulcers form on the corwa. 

Treatment: Remove foreign bodies; a few drops of a 4 per cent 
borie acid solution in the eye several times daily, or a 1 per oeuL 
silver nitrate solution may be used. Keep the eye covered with a 
pad soaked in borie acid solution, which not only serves an antiseptic 
and astringent purpose but rests the eye by occluding the light. 
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Describe amaurosis and give its causes and treptment. 

Amaurosis is blindness, especially blindness occurring without 
any apparent lesion of the eye, and due to disease of the optic nerre, 
retina, spine or brain. 

Causes: Rcnnl disease, diabetw, unpmia, cerebral diaeascs. re- 
flesly from remote irritation, congenital. 

Treatment: Unsatisfactory. May disappear on sulwidcncc of 
the causative factor. Eliminate the cause if it can be determinfd. 

Give fully the symptoms, prognosis and treatment in a severe case ol 
periodic ophthalmia. 
Symptoms: Local heat and tonderuoss, lachrymation, photo- 
phobia, arborescent appearance of the injected eapillaries extending 
from tbe sclera down in the cornea, fibrinopurulent exudation in 
the anterior chamber, iridocycloehoroiditis present Course, about 
two weeks. Patient may be blind in one eye ami «how synechia in 
the other from previous attacks. Atrophy of the globe after two 
or more attacks. 
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Prognob: 1Tufttvor«bte. Uxually recover from oq« attack but 
several totweqnmt attacks, at iQter\-als of one to aix mouths, ai-e 
inevitable and blindness is sore to result. 

Treatment: B^Mt the eye with atropine. Boric aeid, coejiino 
hydroeUorate and atropine sulphate make a useful combination. 
Keep patient in darkcm-d room. Cover the eye with a pad soaked 
in boric acid solution. The use of counter- irritants, blisters and 
aetons, ho commonly employed, indict uhcIcss pain. The diseaae 
uKually runa a two weeks' course in spite of any treatment. 

Define (a) entropion, (b) ectropion, (c) glaucoma, (d) staphyloma. 

(a) Inversion of the eyelid, (b) Kversion or turning out of 
the eyelid, (c) A disease of the eye marked by intense intra.ocular 
pntBon resulting; in hardncs* of the eye, atrophy of the optie 
diflk and blindness. It is due to obstruction of the lymph eir- 
cnlation. (d) A protnution of the comea or acleru resulting from 
inflammation. 

Ii^hat animals aufTer front contagio\is ophthalinia? Give the diagnosis 
and treatment of contagious ophthalmia. 
Socn principally iu cattle. Si^veral cattle in the herd sliow 
laehrymation, photophobia, mucopurulent discbarge, swelling and 
tenderness of the lids, fibrinopurulent exudate in the anterior cliam- 
ber. In some mild cases, only a conjunctivitis is seen. 

Treatment : Eyewash of boric aeid solution (4 per cent.) to which 
may be added 1 per cent, of atropine sulphate. Protect the eyes 
from all bright light. Segregate affix-ted animals. 

Hve syniptoroa of pink eye in catUe. Is this an infectioua disease? 
Sec answer to contagious ophthalmia above. 

Define cataract Name the different fonns of cataract and give the 
diagnosis. 
A cataract is any pathological change in the lens or its capsule 
wbidi diminishes its transparency. 

Varieties : Congenital, senile, soft, hard, incipient, mature, 
primary, secondary, capsular, lenticular, stationary, progressive, 
traumatic, etc 

Diagnaiis : History of previous atlacks of periodic ophthalmia. 
or mmple ophthalmia ; atrophy of Ute globe ; dilate thi7 pupil with 
{. atropia and illuminate the depth of the eye with the ophthalmoscope 
when opacities will be more n?adity detected. Hold u lighted candle 
before the eye ; in the normal eye, tliree images arc reflected, one 
frtm the cdmea, one &om the anterior capsule of the lens and one 
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from the posterior cnpfiiile. Any opucitics in Ibe lens will caiuw the 
poeterior image to becomi> indistinct as it passes over tliat spot. 

What conditions may give rise to cataract? 

Impttirc'd nutrition of lens, iudammation of the iris, choroid, 
ciliary body and retina, pi-riodic ophthulmia, disbet«8. cell prolifera- 
tioo io the Icnx. 

Give the treatment of lachrymal fistula. 

Kstablinh drainuKe tbmnith the lachrymal duct by forcing boric 
acid solution through it from below upward tinder stlijiht prc»mn>. 
Curette the flRtuloiu opening and cauterixe with silver nitrate. 

Describe an operation for enucleation of the eye. 

Gencrul aufeHtbe§ia Ls e^tsenliul. Wai^b and di»iufect the eye and 
anrroundiniC partM. Retract the lids; make the incision through the 
conjunctiva around the corneal margin and di&sect back the con- 
junctiva to the insertion of muscica With small curved sciaaon 
eat the muscles near their tendinous innertion. Then with Htrong 
curved seiasors. cut the optic nerve with one snip. The eye can 
then be pried out. Chei-k liemorrlta^ by paekiog the eavity with 
aseptic gauze for u few hours. 

Describe otorrbcea of the dog. Give treatment. 

An intlamuiat.ory condition of tiie external auditor}* meattis. It 
is characterized by a discharge of u yellowish-brown iiecrelioa, 
usually mixed with pu8, prurituit and itliaking of the ears. 

Treatment: Cleanse with peroxide of hydrogen, probe and cot- 
ton. Dry with ether and kfcep dry by dusting lycopodium over the 
affected parts. Repeat the treatment daily. 

Draw a diagram of and describe McQueen's operation. 

Object : To cure eoncbol hsematoma. 
Shave the ear ; observe antiseptic precautions. Uake 
an incision through the skin in the lower part of the 
hicmatoma. Empty the sac Suture the skin to the csr> 
tilage by making a row of sutures through the skin aai 
cartilage surrounding the incision. The sutures pan 
through the cartilage and skin oo botli sides of the ear. 

Mention two common causes of deafness in the dog. 

Congenital deafness is oecasionally met with ; in old Age, do||s 
become more or less deaf; otitis media, inflammation of the middle 
ear, is generally followed by deafness. 
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'Give the symptom& and the diagnosis of pus in the guttural pouches. 
Iiitermitteut, unilateral or l)ilat«rul, iia>sal di-schftrg;e. Appean 
in considerable quantity at tiroes and then entirely disappears. The 
discharge is iiier«a«cd when thv head ia lowered uftor being checked 
up, when eating off the floor, swallowing and when pressure ia 
applied over the pouch. Swelling may or may not be marked. 
Dyspno-a is sometimes produced by ihe pressure on the lur^Tut. 
Similarly, diffit-ulty in swallowing may be present. Diagnosis can 
be confirmed by passing the Eustachian catheter. 

Describe the Viborg or the Chabert method of opening the guttural 
pouch. 

Viborg 's method: Scmire the patient in luteral decubitus with 
the bead extended. Ueneral auieatheaia is advisable. Loeat« Viborg's 
triangle (the space between the posterior border of the inferior 
maxilla, the terminal tendon of the stonioiuaxillaris muscle and 
the external muxiltarj' vein). Hhavc and disinfect this area. Draw 
the skin tense and make an incision, 5 em. long, through the skin 
and skin muscle immediately beneath and parallel to tlic tendon 
aforcmcnlioucd. Force a passage with the finger or blunt inatru- 
ment through the loose connective tissue to the guttural pouch. 

In Chabert's melhod, the iovision (6 cm. long) is made about 
1 em. in front of the lower half of the wing of the utlus and parallel 
thereto. The parotid gland is drawn forward and an incision 
is made parallel to and through the fibres of the stylomuxillarifl 
muscle thus exposed. This leada directly into (he guttural pooch. 

Kve the causes, symptoms and treatment of postpharyngeal abscess. 

Causes: Injuries to the pharyngeal walls; infiammation of same 
or neighboring tissues : infection following injury by sliarp objects, 
balling gnu, etc. Infection extending from suppuratire parotitis 
to the subparotid lymph-glands, Often seen in strangles. 

SyiBptoms: Swelling, dj'spncea and dysphagia from pressure; 
head extended ; slight fever. 

Treatment: Op<.-u through Viborg 's triangle aa dettcribed in pre- 
ceding answer. In case of subparoUd abBcess, use a blunt instru- 
ment or finger to burrow through the parotid Rland, Some opera- 
tors prefer to make the incision on the median line and dissect 
through to the abscess along the lateral wall of the larynx. In all 
eases, good drainage and thorough disinfection are necessary. Uaa 
tracheotomy tube to avoid suffocation which may follow the exdte- 
ment caused by operating. 
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the treatment of pharyngeal polypi. 

Adjust the tuuuth Npcculiuu and attempt grasping and removiiig 
the polypi with the hand introduced through the mouth. If this 
method fails, perform lar>TiKeetomy, pass hand or ecraseur through 
the larynx into the pharj-nx and remove the growth, prefer- 
ably by toniioD. If this fails, cut the growth away with scisson 
or scalpel. 




Give the treatment for choking. 

Pour mcthodfi may be employed. 

1. Return the foreign body into the pharynx by manipulati 
over the osophagca) furrow and with the hand in the pharynx, 
or with extracting iimtniments; emeticK such as apomorphine 
veratrine may assist. 

2, Beduee the kIzc of the foreign body in aittt (soft objects may 
be crushed by hand). 

8. Force the foreign body onward into the stomach with tha 
probang. Great caution chmild he ohKcrvcd in ca«c of sharp objects 
aa bones, etc. Likewise, a mnss of oats may be more firmly impacted. 

4. (Esophagotomy. ThiN can only be performed on the cer%-i 
portion of the (esophagus and ia only practised when th« other 
methods fail. 

Unless symptoms are alarming, it is best to avoid all treatment 
in case of impaction of outs, us such cases often remedy then- 
Hclvcs in the course of a few days. In all cases, withhold food 
and water until the condition is relieved to avoid the danger of 
inhalution pneumonia. 
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Describe ccsophagotomy. 

The animal can be operated upon in the standing or recumbent 
position. The point of operation is usually determined by th* 
location of the foreign body which necessitates the operation. Shave 
and disinfect the skin. Make an inciiiion 10 cm. long through the 
skin and slcin muscle on the left side between the anterior border 
of the mastoidohumeralis muscle and the jugular vein. Separate 
the loose connective tissue with the fingers down to the cesophagut 
which lies between the left scalenus muscle, the trachea and the 
jugular vein. Draw the osophagus out through the wound and make 
a tongitudiuul incision in it, suflSeiently large for the remora] of the 
foreign body. The wound in the (BBophagus is closed by an intes- 
tinal suture, t.e., the external coats arc drawn tofffhcr (Lcmbert 
suture). The external wound may be left open, or sutured, and • 
drainage tube inserted. 
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lescribe the treatment of choking in the cow, 

Si-e «riswer to the two preceding (luestioos. Cbokiog in cattU- in 
often accompsoied by bloating (t>'mpan)tefl). This should be re- 
lieved by piiiic-turinif tlie rumen and leaving the e&nula in pooitioo 
until relief » obtained, seyeral da>'B if necessary. 

ive the diagnostic symptoms of roaring. Describe an operation for 
roaring. 

Symptoms i Iniipiratory dyRpncea, very marked after severe exer- 
tion, galloping or heavy pulling without auy viiuble cauAe. Posi- 
tive diagnoKiii is made by examining the larynx with the larj'ngoscope 
or by introducing a finger through an opening made in the larynx 
(laryngotomy). In cmw of roaring, the iL-ft vocal cord lies motion- 
lesta in the lumen of the larynx. Sometimes both sidcK arc paralyzed. 

Operation : Secure the animal in lateral recumbency. Shave 
a large area in the laryngeal region, disinfect tlioroughly. Chloro- 
form aniefitheitia is necessary. When anstvthesia is complete, roll 
the patieat upon ita buck with the head extended. Make a longi- 
tudinal incision, 15 cm. long, through the skin, Hiibcuteni and muscles 
on the median line directly over the lar}*!!!. Continue the incision 
through the cricothyroidean liftamont and cricoid cartilage. Con- 
trol hemorrhage with hsmoatatic foroepa. Insert retraetom and 
carefuU}- dissect out the muooua lining of the lateral vcntriclo be- 
tween the vocal cord and the arjrtanoid cartilage on tlie afTected side. 
This must be carefully done, becatue any remaining portion of this 
mueoiu membrane wilt aeerete mucus and form a mueoua cj-at. 
The object is to grow the vocal cord to the wall of the larynx and 
this is accomplished by denuding the opposing surfaces of their 
mucous membrane. The after-treatment consists of daily cleansing 
of the cxt£mal wound and complete rest for six weeks. The patient 
should be carefully watched for tlie first 48 hours to see that 
dyspncea is not provoked by the swelling in the region of the wound. 
In sach coacs, a tracheotomy tube should be inserted in the opening. 
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Head and Neck 
le (a) gleet, (b) epistaxis. 

(a) Chronic nasat catarrh characterized by a thick, purulent 
discharge, ulcers in the nasal cavity, bulging of the sinuses and 
enlargement of t)ie submaxillary l}inph-gland8. 

(b) Bleeding from the noee. 



ive the causes and the treatment of bleeding from the nose. 

Causes: Traumatisms, diseases of the mueoua membrane as in 
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glanders, ffleet, ttc., tumor formation, fracture of nassl bonw, 
severe exertion. 

Treatment : Remove cause, irrigate the nasal carity with edd 
water to whieb may be added some astringent agents, aa tannin, 
aluminum Mulphutv, zinc Hiilphate, etc. Spray tlie cavity with adre- 
nalin chloride. PlufT the nostrila with cotton and keep the head 
elevated. Slight, and oftt^n severe, hemorrhage will often stop with- 
out any ineasureN being ompioyed for it.-* emitrol. 

Name the principal facial sinuses that concern the veterinarian most. 
What diseases or conditions of the facial sinuses give indi- 
cation for sui^ical interference? 
The fronltil uiid inaxillarj' siuuscR are most frequently diseased. 
The followinfc conditions are tlic om-s iixually encountered: 
^L 1. Dropsy of tbe sinus. 

^V 2. Knijiya-iiiuof ihi'xinu)! (following mippurativealveohir perio»- 

titis). 
^L S. Tumor formation in the Hinux. 

^P 4. Hpeciflc iuHuiiimation due to glandeiti, tubereula«s, actinomy- 

cosis or botryomycoeis. 

What diseases of the facial sinuses require surgical interference? 

Empya-.iuta, di^ensed teeth, tumors and foreig:n bodies, necrosis 
of the bony and cartilugiuous walls. 

What conditions make trephining necessary? 

Diseases of the sinunes (empyffimia, tumors and foreign bodies) ; 
diseased teeth which need to be repelled; parasites (ocenurus oere- 
bralis in sheep). 

Give the surgical technlc of trephining the frontal sinuses. 

Operate on the lilundlrig animal with the aid uf local anssthesis. 
Shave and disinfect the region of tlie frontal bone on a level witli 
the superior border of the orbital cavity and about 1 ran. from thf 
median line of the face. Make a circular incision of the desired 
size through the alcin, subcutem and periosteum and remove the 
encireled mass by separating the periosteum from the bone witb 
the scalpel. Place the trephine perpendicular to the bone and drill 
until the centre bony p\aie loosens, then pry out the disc of bone. 

Give causes, symptoms and treatment of empyema of the frontal sinus 
of the horse. 
Causes : Cold, inhalation of dust and infection, specific diseases ta 
strangles and glanders, tumors and parasites. 
Symptoms : Nasal discharge, enlargement of submaxillary lympb- 
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glADds; bone* over stous bulgie outward j dulscH OD percussion 
over siDus, 

Trostmcnt: Trephin« (describi^d in snswvr to preceding qoee- 
tior) , Irrigate with creolin aolution daity. 

Give the treatment of pus in the nasal sinuses. 

The trephining is carriod out in lb<! manner described in the 
preceding «u.swer9. The point of operation may be at any point, 
immediately against the median line from the Icrel of the upper limit 
of the superior maxillary sintis to the upper extremity of the fake 
nostril. Great care must be taken to avoid trepbiaing too deeply 
and injuring the turbinated bones which lie close to the nasal bone. 
Dilute solution.^ of hydrogen peroxide can now be injected and 
followed by a thorough irrigation with sterile water. This irrigation 
should be repeated daily until suppuration e«a.<»e8. 

Give the symptoms and the treatment of nasal polypus. 

Symptoms : Stenosis of the nasal passages, dyspnisa, ohronte uni- 
lateral catarrh i in ulcerative degeneration, an ichorous, fetid, occa- 
sionally hemorrhagic, nasal discharge with unilateral swelling of 
the submaxillar}' Ij-mph-gland is seen. Polypi may be long enough 
to protrude or bo seen in the nonlril. 

Treatment : Operative removal with scalpel, scissors or ecrawur. 

What are the diseases for which tracheotomy arc performed? De- 
scribe the operation. 

Dyspnoyi due to obstruotions in the upper air passages (roea 
roaring, tumors or other swellings in the nasal passages, larynx, 
upper part of the trachea, et«., fon-iitii bodies in the trachea, dis- 
eases of the lao'nx, trachea and bronchi which demand intratracheal 
irrigation or other treatment 

Operation : Shave and disinfect the skin over the trachea in the 
superior third of the neck. Operate on the standing animal, using 
twitch. Make an incision, 6 to 8 cm. long, on the median line, 
through tlie skin and between the two steraolhyroideiia muscles 
down on to the trachea. Remove a semicircular piece from each of 
two adjoining rings (avoid complete severance of the rings). In 
an emergency, requiring great haste, two or three rings may be 
incised but the former method is to be preferred beeausc of the 
lesser liability of stenosis following healing. 

Give the causes, symptoms and treatment of paralysis of the lips. 

Causes: Injury to tlic facial nerve where it pasKs over ihc 
posterior border of the lower jaw. Tumors, pressing on the nerve. 
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may produce paralyab. Some paralyses arc of central origin, i.e^ 
due to cerebral lesions. 

Symptoms : Lips are distorted to one side in unilateral paralysis, 
and hang flaccid iii bilateral condition. Difficulty in prehcnision 
of food is noted. The lips and cbeekti are injured by the taeth. In 
parab-aia of central origin, tbc upper eyelid droope and the ear 
hangs limp. 

Treatment : Bomove accumulated food from the dieeks after eoeh 
meal. Give easily masticated food. A bliHter may be applied over 
the point where the nerve emerges on the upper margin of the lower 
maxilla, but its value iit iiuestioiiablc. Most caaes of pcriphcnL^ 
paralyses recover in 4 to 6 weeks. 

Describe caries of the teeth and give treatment. 

Caries of the teeth is the term used to describe the procesw wl 
lesulta in the gradual destruction of the cement and dentin, 
enamel remnining comparatively Intact Caries is caused by Uw 
entrance of microorganiaioB through small openings in the enamel 
Fermentation occurs and aeida are formed which attack tlie 
tooth structure. 

Treatment : Extraction of the affected tooth. It may be necM- 
sary to trephine and punch the tooth out, 

What is ranula? Where found? Give treatment. 

By rauula is meant a retention c>'st due to stoppage of a mi 
duct. The term is sometimes applied to occlusion of Wharton 's 
Ranula occurs mostly In dogti and cattle on the fmnum Unguie or 
in the buccal mucosa near the commissures of the lips. Treatment 
consists in free opening and emptying the cyst followed by obUtera- 
tion of the snc by swabbing with tincture iodine. 

Give the causes and the treatment of stomatitis. 

Causes: Wounds from sharp teeth, the bit and foreign bodies; 
infection, chemicals and hot foods. 

Treatment : Remove the cause ; file off sharp «nunel points ; use 
an astringent, antiseptic mouth wash; canterize uloers with lunnr' 
caustic or paint with tincture of iodine. Provide plenty of fr«li 
water; cleanse the mouth after each meal. 

What is a dental fistula? Give treatment for same. 

A denial fistula is a cunul loading from a tooth root or alveolw 
to the external air. It results from suppurative alveolar perioatiti^ 
the purulent material finding its way to the exterior. 

Treatment: Curette and treat antiseptically. In most cases it 
is best to remove the tooth first. 
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fOive the modus operandi of th« exammation of the teeth of a horse. 
If tt bpccuIiuD is used tbe exainiiiation is easily made by in&pcc- 
tion and palpation. Otberwisv, grasp the tongue with the left hand 
and hold the left cheek outward with the right band. An assistant 
may hold a light with a reflector which illuminates the buccal cavity. 
After examining one side reverse th« haiida, holding tongue and 
check to examine the other tddc. The cxiunlnutioa is completed by 
palpating the teetli. Tbis is done by carefully inserting the hand 
with the back of it againtit the ton^c and forcibly holding the latter 
between the opposite molars. In this way the fingers are left fratj 
to explore any cavities, loose or elongated teeth, etc. 

Describe the appearance of a borM's mouth at the age of (a) two 
years, (b) three years, <c) five years. 

(a) The inferior dental arch is levelled at the nippers and 
intermediate milk-teeth. The superior nippers stand out from tho 
gums and behind them is fomid a moderately sensitive swelling 
which is due to the preiuure of the permanent teeth on tiw gums of 
the palatine arch. 

(b) The permanent nippers, above and below, arc level with the 
temporary intermediates and comer teeth. 

(c) The mouth is complete, "full-mouth," ie., all the per- 
manent t«etli have reached the same level. The anterior borders of 
the comers are in wear but the posterior borders are not, 

)escrihe the appearance of the mouth of a horse at the age ot (a) seven 
years, (b) eight years, (c) fourteen years. 

(a) Notch on tho posterior border of the superior comer teeth. 
The nippers are oval in sluipe and the intermediates are becoming 
so. The cups are worn out of the inferior nippers and nearly oat of 
the intermediates. 

(I)) The intermediates are oval and show a triangnlar.8hap«l 
central enamel. The corners arc woni and show their central 
enamel somewhat concave. The cups are nearly worn out of the 
inferior corners. 

(c) The nippers are becoming triangular. The intermediates 
and cnrners remain rounded. The transverse arch of the teeth 
become narrower. 

>escribe the appearance of t^he mouth of the hone at the Age of (a) 
six years, (b) ten years, (c) twelve years, (d) fifteen years, 
(a) The nippers are worn and the cups of the inferior pair are 
worn out The intermediates arc becoming worn and the comere ore 
on a level with them, showing their anterior borders worn down. 



380 



SUBQERT 



{b) The nippers arc rounded, the int«naediatee are nearlT' 
while the corners are still oval. The cuptt are worn out of all tfav' 
inferiors and the nippers and intermediates of the superior row. 

(c) A!l the teeth are rounded and the central enamel is gone. 
The mperior coment arc levelled. 

(d) The nippers are triantnilar, the intermediates are becoming 
so; the corners arc Htill roundod. Thi- dental star is round in all 
the lower teeth and '» dark and indistinct. 

Name some irregularities of conformation that make work for 
veterinary dentist. 
Elongated onamol pnintit, irregularities in wrar of t«eth, elon- 
gated molars, shear mouth, atep-formed mouth, alveolar periostitii 
and dental caries. 
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Deacribe the proper manner of trimming and Seating the molar teeth 
of a hoTM. 
A straight float is used to file the lower and last upper mol 
An angle float is more convenient to file the first upper molars, 
few well-directed strokes with a sharp float is all that is ncccsssiy 
to correct any defect in moMt casc«. The stroke on the back molan 
should be made downward to avoid injuring the fauces. In some 
inatances it is advisable to round off the anterior border of the first 
molars to prevent the check being injured by the bit pres-tiiig it 
against these teeth. It isaLso done to prevent "bit-lu(^ing." Elon- 
(fated molars may be truncated with molar cutters and afterward 
filed into shape. 

Why is it necessary to dress the molars of a horse? 

Because in some instances the enamel pointa out t^e tongue and 
cheek. This would rarely occur if no tight noac bands, bridles or 
bits were used. Only the outer border of th« upper and the inner 
border of the lower molars are filed. 

Describe the operation for the repulsion of a diseased upper molar 
tooth of a horse. 
Shave and disinfect the field of operation. R«move a circular 
piece of akin and trcphino through the bone and alveolar plate, 
immediately- over the fang o! the tooth. With scalpel and chiKt, 
separate the bone and soft tissues over the entire area of the diseaaed 
tooth. Apply a ponch against tho fang of the tooth and give a tint 
sharp blows with a mallet, directing the Eoroe in a line with tb« 
long axis of the tooth. dri\-ing it into the mouth. If the tooth 
cannot be dislodged in this manner, omnminute it with the ohiael and 
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manet aad remove the fragrments. Cleanse and dianfect the woand 
aft«r each meal, or at least onoc daily. 

FName four fractures of the inferior tnajdlla. Suggest remedial nuaa- 
urea. 

1. Fracture of the symph^'sis. 

2. Fracture of a branch at the neck, 

3. Fracture of the border of the alveolL 

4. Fracture of the joint or corotioid proceaa. 
Treatment : In one-aided fracture a soft diet ia all that is neecs- 

Fracturc of the symplij'sis can be remedied by passing a 
wire around the incisor teeth and drawing it tightly. In some cases, 
particularly oblique fractures of the branchca near the interdental 
space, an adjiiKtmoiit can be made by drilling a hole through and 
inserting a niclteled screw, leaving same in place for two or three 
months. YariouK ingenious devices, made of wood or gutta percha 
are fitted in the intermaxillarj' space and held in place by a strap 
passed over the animal 's nose. Fractures in the region of the artica- 
latioii are handled by attending to the diet and awaiting rcHulta. 

|<3ive the symptoms and the treatment of paralysis of the muscles of 
mastication. 
Symptom-t : Salivation, tongne lolling, inability to close the mouth 
and take nourishment. 

Treatment; (Bewaroof rabies.) Feed with :stumuch tube. Apply 
cloctric current to the maseeter and temporal muscles. 

Jive the method of " bishofring " a horse. 

"Bishoping ' ' is accomplished by drilling or gouging out a cavity 
in the tables of incisor teeth and staining the canty black with 
silver nitrate or a hot iron. It is u method employed by unscrupu- 
lous dealcni ("gyps") for the purpose of deception in regard to 
the age of a horae. 

Mention four diseases and six accidental conditions, or injuries, that 
are characterized by a copious discharge of saUva. 
Diseases: Pharyngitis, stomatitis, paralysis of lower jaw and 
dental cariea. 

Accidents: Woiind.s of the checks, foreign bodies in the mouth, 
a severe bit, injuries of the tongue, bags of spices attached to the 
bit, and choking. 

Give the treatment of salivary calculi. 

Operative removal through the buwal oaHty to avoid fiatntw, if 
possible. If the duct must be opened, make a transverse incision 
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which heals more readity than a lnii);itiidinnl one. Observe 
aseptic prccautiong and obtain beKliog by first intentdon if 
Withhold food for two da>-*. 





Describe csuscs, symptoms and treatment of salivary fistula. 

Causes: Wounds which penetrate the salivary glands 
duets. 

Symptoms: An opening in the gland or duet through which 
there is u continuous flow of saliva, more marked during eating. 
The hair is matted or lost, and the pigment of the akUi ia destrojadH 
by the dischai^. ™ 

Treatment: Fisttiln of the gland sometimes heal witboat treat- 
ment. Cauterize with silver nitrate or actual cautery. See that 
the opening of the duct into the mouth is free, or provide an arti- 
ficial opening, and then close the fiRtitla with a purse-atriog suture; 
If this tails, ligute the duct above the fistula and produce a destruc- 
tion of the gland through pressure atroph>'. The gland may br 
destroyed by the injection of irritating fluids into it, but this method 
is very painful and far from surgical. ^M 

What are the characteristic symptoms of actinomycosis of the jaw 

and face in cattle? Give the treatment. ^M 

A hard, firm swelling which involves the bone. The teeth becouis' 
loosened becauae of a purulent, alveolar perioatitis ; mastieation is 
painful ; the skin becomes thick and adherent ; perforation oeoun, 
> and a thick, yellow pus is exuded in which actinomyocs mij.^ 
be found. H 

Treatment: Mild caacji, if treated early, respond to the intemil^ 
administration of potassium iodide until signs of lodiam appear. 
It is best to dissect sway sU diseased tissue sod. in severe 
caseR, slaughter. 

Describe an operation for poll-eviL 

Clip the forelop and mane and shave the erest of the nedc 
the diseased area. Make a longitudinal ineision on either ^de 
the median line, and about 2 inches from same, from the top of 
the head down to the posterior limit of the di.tea'te. These incisions 
shonld be carried through the skin, subcutcm and adipose tissue to 
the ligamentum nuchm. Diusect sway all necrotic tissue. Paek 
wound with antiseptic gauze and bold the pa(4:ing in plsc« 
temporary, retaining suturtui. Remove pack in 48 hours 
dry dressings daily. 
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Give the prognosis and the treatment of goitre (a) in the dog, (b) In 
the horse. 

(a) ProKn<x*i'* >» not very hopeful if the growth m extensive. 
Treatment is unsatisfactory ; paint with tincture of iodine and give 
potaMium iodide, internally. Th^-roid cxtruct. tnterimll)-, ts rcputi'd 
to give good results. The cystic form of goitre can be tapped with 
a i-apillarj' trocar, 

(b) Froiniosis favorable ; seldom caosea any inconvenience unless 
very large, when dyspiitEa may be produced by ctHupression of the 
throat. TreAtmi^nt, same as in the dog. 

[Give treatment of cystic goitre in the dog. 

Withdraw the contenla of the c)'8t by use of the oapiUary trocar 
and paint the overlying skin with tincture of iodine. 

[Give the surgical technic of trifacial neurectomy. 

General anffisthesia. Shave and disinfect an area, 10 cm. square, 
over the infraorbital foramen. Make an incision through the skin, 
Bubcutem and the levator labii Ruperioris alaqtie nasii mtiRcle and 
expose the nerve. Begin the incision 1 cm, aboro the formnen and 
carr>* it downward directly over the nerve a di-^tance of 5 to 6 cm, 
Pick up the nerve with an aneurism needle and divide it close to 
the foramen. Remove about 3 cm. from the distal end. Suture the 
wound, observing aseptic precautions. 



I 



fentlon diseases for which phlebotomy of the jugfular vein Is per* 
formed. 
Congestion of the brain; diseases which are accompanied by 
plethora such as ozoturia, congestion of the lungs, acute laminitis, 
etc. ; toxa>mic diseases such as tetanus. 



fSfrate the various methods of dehorning cattle. 
Dehorning shears ; sawing off with ordinary saw ; application nf 
caustic potash on calves at the point where the horn will erupt will 
prevent the horn from developing. 
Diseases or the TnoiiAX 
L>etcribe the operation for the relief of hydrothorax. 

Shave and disinfect an area, 2 cm. square, in the seventh Inter- 
costal space on the left side, immediately above the thoracic vein. 
Draw the skin aside and plane the trocar at the anterior border of 
the rib and, with a sharp thrust, drive it into the thoracic cavity. 
Withdraw the stilctte and allow the fluid to escape. 
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Describe the operation paracentesis thoracis. What precautions sho 
be taken? 

8m answer to question OD operation for hydcothonix piven above. 

Avoid hitting the intercostal artery by keeping cloae to the 
anterior border of the rib. Avoid the tiitroduettoa of air into the 
thorax by keepiDR the rubber tube attached to trocar below the 
snrface of the liquid in receptacle. Avoid hitting the "spur vein." 
Operate on right tsidc or far enough back on left aide to iv^id 
puncturing the heart Don't remove all of the liquid at ooUapse 
msj' follow. 



Describe symptoms and treatment of a fractured rib. 

Symptoms: Hurried breathing; en-pitation with eaeh re«[n: 
tory movement ; if the pleura is injured, cough may be prexent If 
the skin is broken (eompound fracture), fragments of bone may 
be seen. 

Treatment: Complete rest and quiet. In compound fracture, 
remove pieces of bone and drnw the wound antiseptically. 

Give treatment for saddle-gaUs and collar-galls. 

Recent formatiouH may disappear under the application of oold 
and massage, or by painting with tincture of iodine. Chronic 
thickenings and necrotic tissue must be removed with Ibe knife. 
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Describe fistula of the witherf and give treatment. 

A hot, painful ttwetlin^ in the region of the withers is 
There may be a discharge of pun through a small opening and the 
lymph-ve»sel8 in the region stand out as small oorda. There i; 
usually necrasis of the skin, subcutem, home, tamm, muscles and 
bones in the affected region. 

Treatment: Operative removal of all necrotic tJiRue. Provide 
drainage and dress wound daily with antiseptics. 

Prepare a field for operation of a fistula of the withers, describing the 

operation and tell what structures are involved in the 

operation. 

The patient should be confined, preferably on operating Xabit, 

and anesthetixed. Shave a large area over the seat of operation. 

Antiseptic precautions should be observed even though the wound 

will become contaminated by the purulent matter to be liberated. 

Remove a triangular^haped piece of skin from the center of 
effected region. The base of the triangle should be parallel to and 
about two inchejs from the median line of the withers. The size of 
the triangle may vary from three to five incbea on a side. Dissect 



SURGERY 



2B6 



^^^ out the mueelc and diseasM tissue beneath the skin opening until 
^^^P all pus cavities ar« emptied aud drainage provided. The extent o{ 
^K the dissection will depend upon the individual case. The inter- 
^M spinouH ligRmGnto, the sptnous proi^sscs, the ti^amentum nucha?, the 
^M tissues bcncAth the scapiiliir eartilage and other parts may be 
^B affected. All necrotio tissue .thoidd be removed. Paclc wouud with 
^H game soaked in tincture ferri chloridum to control hemorrhage. 
^M Remove drcssiiifi; following day and thereafter cicunse well daily 
^H with antiseptic solution. 

^B Besides the tissues mentioned above, the panniculos, rhomboideua 

^P and Ion(risf«imus domi mnacles arc usually involved. 

Give the treatment of a case of fistulous withers of three months' 

L standing. 

See answer to prcoeding question. In u ease of tbree months' 
Rtandinx, considerable eonnective-tiaaiie proliferatioit will have 
oocurred; this should be removed along with the necrotio tissue. 
DisEAHKS or TUr: Abk)mi!:n 
Describe a surgical treatment of acute gastric indigestion. ! 

I Tapping of the stomacli: 8have and disinfect an area 2 cm. 

square over the point of greatest distention on the left side (uaually 
between the thirteenth and fourteenth ribs, about one hand's breadth 
from the spinal column). Usea trocar, 6 to 10 inches long, and drive 
it in a vertical direction downward into the stomach. Allow the 
gas to escape. The passing of the sloinacli tube is a surgical measure 
to be preferred. , 

Describe gaatrocentesis and what are its sequcbe? 
^^ Gafltrocentcsis (puncturing the stoiuut-h) is described above. 

^H Sequelte arc abscess in the skin, intercostal muscles, peritoneum or 
^M pleura; pleuritis and peritonitis. . 

^eive the symptoms of rupture of the diaphragm (diaphragmatic 
hernia). 
Asphyxia from compression of the lungs; sj-mptoms of strangu- 
lation of the bowels. It is difficult to diatrnow. Tapping the intes- 
tines through the thorairic walls and the obtaining of ingcsta there- 
from will aid in the diagnosix. 
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Describe the operation of rumenotomy in the cow. 

Shave and disinfect the skin in the left fl ank . Introduce a 
bistoury through the skin, miutcles and rumen wall at the point 
wbere the rumen is usually punctured and make a quick downward 
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incision, 4 to 6 inches long. The skin inei«ion iboold be a tittle" 
longer than that in the wall of th« rninen to prevent food from 
entering tlie peritoneal sac. A piece of doth may be placed in the 
lower anftle of the wound for the same purpose. CIOM tho wound 
in tlie rumen securely with catgut or 8ilk. using interrupted suturee. 
Suture the ubdominul muiioles in a similar way and the skin ia tho 
usual way. Some operators draw the akin to one xide beforv makiog 
the ineiflion through it so that the openings through the different 
layers do not overlap. 

Give method of passing probang in the cow. What conditions may 
this operation lelieve? 
The head i« held extended by an assistant and the tongue drawn 
out to one side. Gently push the probang back into the pharynx aod 
then when patient snallows force it gently into the <ESOphagus u 
far as desired. A mouth (f^ag consisting of a block of wood with ■ 
hole in the center is used by some operators. 

Choke is often relieved by this operation. A boUow probang 
passed into the rumen will relieve bloating. 

Give the indications for laparotomy in the cow. 

Foreign bodies in the rumen or intestines. Displacement of 
internal organs. Dystocia, where normal delivery in impossible. 
Gut-tie in the ox. 

Describe the operative technic of gastrotomy in the dog. What con- 
ditions call for the operation? 

Use general anesthesia. Shave and dianfect a large area ovtt 
ventral abdominal wall. Make an incision, 3 to 5 inches ItMig on 
median line beginning at posterior end of sternum. Carry the 
incision through the abdominal wall. Locate the stomach and draw 
it out through the opening. Apply gauze packs wet with bichloride 
solution around the stomach and over the abdominal opening to 
prevent any material from gaining access to the abdominal cavity. 
Make an incision through the stomach wall and remove contents. 
In closing wound in stomach bring the serous surfaces together with 
catgut sutures. Suture abdominal wound. Apply body bandage. 

This operation ia usually performed in case of foreign t>odiee 
in the stomach. 

Give the symptoms and the treatment of inguinal hemta. 

Symptoms : The hind limbs are moved stifflj-, dragging the 
The animal stretches out, shows idiglit coltc and draws np the testie 
of the affected side. Strangulation of the locarccrated intcBtinat 
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may ppodiKV violent colicky Rymptrtms. In old-stand inft easea, the 
testicle is atrophied and flaccid. Rectal examination will aid in 
ibe diagnoeis. 

Treatment : Fast the animal and evacuate the bowels. Place 
the patient on its back, chlorofonn and replace the hernial contents. 
Apply active friction to the cord to produce a swellinR which will 
fill the abdominal ring. (A mild vesicant is often used.) Another 
method is to perform castration by means of clamps and the covered 
operation. The latter method is to be preferred because this defect 
is transmitted to offspring, and such animals should not be used for 
breeding; furthermore, it i3 a more SBtisfaolory and surer method. 

escribe in detail the surgical method of reduction of an inguinal 

hernia tn a stallion without resorting to the castration of 

the same. 

See answer to preceding question. 



^Give the treatment of an umbilical bemia, the size of a hen's egg. In 
a colt one year old. 
Produce an inflammatory swelling of the hernial ring by inject- 
ing into it a weak solution of silver nitratv and apply a truss. A 
better method is the radical operation — ^herniotomy and suturing 
of the hernial ring. Fast the animal and evacuate the bowela. 
Chlorofonn aniesthesia is very desirable and more humane. Place 
the patient on its back, shave and disinfect the operative field. 
Make an inci.sion throiiifh the skin, siiture the hernial ring with silk 
or chromatized catgut, with or without opening the peritoneal cavity. 
Close the akin wound and apply an antiseptic dressing, holding same 
ia plaee with a body bandage. 

>escribe a case of rupture of the prepublan ligament. 

This condition occnrs must commonly iu pregnant mares. It 
appears as an immen-'^e hernial swelling on the ventral Burfaee of 
the abdomen, extending from the os pubis forward on the abdomen, 
giving the animal a much distorted appearance. The mumma- may 
be drann anteriorly a distance of 8 to 12 inches from the normal 
location. The patient is usually qniet unless strangulation occurs. 

Give the causes, symptoms and treatment of ascites in the dog. 

Causes: Obstruction to the circulation from diffuse induration 
of the liver, emboli, weak heart, et«., kidney disease, chronic peri- 
tositis and tuberculosis. 

Symptoms: An abnormal distention of the abdomen. The 
swelling is of a fluctuating nature and gives a doll percussion 
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scmnd which is bonnded above by a harizontal line. No matter imt 
attitude is assumed by th« animal, this borizootal line remainsL 
Tbe patient has a pot>belli(-d uppi.>«rAnce, appears dull und b«c«DM 
dyspnceic upon eligfat exertion. Dia^rnosis can be confirmed by 
passing a trocar into the pcritoneul cavity and recovering Bome of 
the liquid coat4>nt«. The prognosis ia bad. 

Treatment: Remov<< the caime (heart, liver or kidney diseaae). 
This is usually impossible, so that only temporarj- relief can be 
a/Tordcd with palliative^). Salin« purgatives, diuretics, heart tonics, 
etc., may be nseful. Puncturing is often beneficial in relieving 
severe dyspnuia. 

Give the symptoms of intussusception. 

The sj'mptonui are matuly tho.se of obfttrnction of the bowela sach 
as continuous colicly pains, passing of a few fecal balls at first but 
later a ecisation of defecution, tympanites, and absence of peri- 
stalsis. A manual examination per rectum may aid in making thf 
d!agnoi«is. The pains may subside in about 12 hours, to be followed 
by chills and death. 

Describe in detail the procedure of passing a stomach tube. What 
are the indications for the use of this tube? 

Secure the animal in tbe standing position and restrain 
placing a twitch on the ear. Lubricato the lubo with saliva Of 
slippery elm tea. Insert the tube in the floor of the nostril and 
push it gently until the pharynx is reached. Move the tube slowly 
in and out until swallowing movements arc observed. When the 
tube passes into the ceaophagus, force it gently downward into the 
stomach. By the u.te of a mouth speculum or mouth gag, the 
can be passed through the month. 

ludicatious for use: Oastric tympany or impaction; poi 
forcfd nutrition when the animal cannot swallow, as in t«tanus. 

Describe Merillat's radical operation to relieve choke fn soHpeds. 
Expose the oesophagus on the side of neck, as in asophagob 
but do not open it. Pa.>is stomacli tube in usual way as far down ; 
the obstruction. Ligate the cesopbagus over tbe tube to prcren'. 
return of fluid into pharynx and inhalation of same. Cautiously 
force water into the tube with force pump. The obstruction may it 
forced along in this manner. If not, remove piunp and allow Suid 
which will contain some of the impacted muss (if hay or oats) to na 
out. Repeat until choke is relieved. 

Describe enterocentesis and state when indicated. 

Shave and disinfect an area 2 cm. square, in the right fltak 
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eqnidiBtant from the last rib, the external angle of ihe ilium and the 
traniivcrsi! proccsM» of the himbjir viTtobra-. Place the trocar 
perpendicular to the skin and with a Hharp blow drive it into 
tbe distended cecum. Withdraw the otilette and sllow the gas 
to escape. 

This operation is indicated in eases of intestinal t}-mpany. 
It is occasionally employed to introduce medicines directJy into 
theeeeum. 

Name the tissues involved in puncturing the caecum. 
Skin, abdominal mtLsde, peritoneum and oecum. 

What are some o( the unsatisfactory results that are likely to follow 
the operation of puncturing the intestines in the horse, and 
describe the tcchnic you would adopt to guard against them? 

1. Peritonitis : Strict antisepsis. Have tbe stilette in tbe canula 
and press the skin firmly against tbe ubdominul muscles when 
withdrawing: the iti.stniment. 

2. Abscess at tbe site of puncture: Same precautionary meas- 
ures as given in prot'oding parugrnpb. 

3. Hemorrha^i Operate at tlie proper point and thus avoid 
large arteries. 

DtSBA&ES OF THK UUNART ORGANS 
Give the sjmiptoms of urinary calculi in the bladder. What is the 
method of surgical procedure? 
Fre<|uent iirinatioa but pu.s>>ing of small amoimts. Blood-stained 
urine after exer<-).se on account of injiirioi! of the mucous membrane 
by tbe stone. Examination per rectum will reveal the stone as a 
firm, bard substanec. In mares, it can be felt by passing a finger 
through the urethra. 

Perform urethrotomy at the ischial notch. Extract the stone 
with lithotomy- forceps. If lite stone is too largo to be removed 
entire, lithotripsy (crushing of the stone within the bladder) must 
be performed, and if this fails, dilate the nook of the bladder with 
the lithotome. In mares, the stone can often bs removed through 
the normal urethral opening (cystic calculi are rare in tbe mare). 

Give causes, symptoms and treatment of paralysis of the bladder in 
the horse and in the dog. 
Causes : Retention of urine, due to calenli, causes overdistention 
and paralysis. Hemoglobinuria, spinal lesions and enlarged 
pr06tat«i. 

Symptoms: Urine discharged in small quantities when the de- 
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trtwnr mufwie alone la ptralysed. If tbe sphincter mnaete U para- 
lyzed, an involuntary di&oharge of arine occurs, especially when 
the itbdomiDul muscles are contracted as in defecation. 

Treatment: UnsatUfaetory. Catbeterize frequently in case of 
^reat distention due to paralysis of the detrusor muscle. Qive tonics 
Kueh as strychnine nnd nrscnie. 

Give the treatment of prolapse of the tirinary bladder in the mare. 

Corefully cleanao, disinfect and replace the viscua. Suture the 
wound in the vairina if possible. Prevent straining and recurrence 
by injecting lukewarm water into the replaced bladder (local aoce- 
thcties could be used in the wat«r), and administer sedative. 

Give the cause, symptoms and treatment of niptiue of the bladder. 

Causes: Overdistention, injuries by the catheter. calooU, etc. 

Symptoms: Ab^'nce of urination; uniferous odor to the tkin. 
peritonitis and deatli soon follows. 

Treatment: Useless. Might attempt laparotomy- and suture tha 
rent in the bladder-wall. Remove the obstruction causing overdis- 
tention and rupture. 

I>«Kribc the operation of passing a catheter in (a) the gelding, (b) 
the mare, (c) the cow, (d) the steer. 

(a) Vftush and di-tinfoet the external parts. Grasp the pentt 
firmly and pass a sterilized catheter, lubricated with carbolized 
vaseline, gently upward until an assistant feels it approaching thr 
isehial notch. It is then guided forward into the bladder. If a 
soft-rubber catheter is used, no assistant will be necessary. 

(b) Wa.sh and disinfect the external genitals. With the fingers 
of one band, locate the urethral orific« and with the other hand 
direct the catheter into it and force it gently into the bladder. 

(c) Same as the mare. The urethral orifice is a little more diffl- 
cult to locate on account of the overlying folds of mucous membraoo. 

(d) Same as in the gelding. Only the forward end of the 
urethra as far as the "S"-shapod curve con be cacbeterized. 

DiSKARRS np THE ObNERXTIVE OrOAKS 

Describe the operation of castration of the male. What ill effects may 
follow and how can they be prevented? 
The operation may be performed on the standing «nima l_ but is 
safer for the operator if the patient is cast and secured on its back 
or side. Wash and disinfect the scrotum, grasp the testicle, enelOMd 
in the scrotum, aud bold firmly. Make an incision, 8 to 10 cm. loog. 
parallel with and about 2 cm. from the median raphe. Carry tlie 
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ineiiioQ tfaroo^h the skin, dartos and tumcA iicttil th« testicle pro- 
trudes through the opening. Orasp the testicle and Rently puU it 
out (By cutting the cremaster moscle, the testicle can be drawn i 
out farther and easier.) 'Place the emasculator close up to the 
externa] ring and sever the cord. Leave the instrument in place 
for a few minutes to prevent hemorrhage. The wound will usually 
beal withottt any attention. 

Hemorrhage may occur, but if the emaaculator is perfect aod 
is left in pUc« for a su£Bcient length of time, there is tittle danger. 
Bktod-Clota may form if the extt^rnal opening is too small. Wound 
inleetioD can usually be avoided by careful antiseptic prepara< 
tim. Sdrrbotu cord may result from leaving the cord too long 
and exposed. 

Describe operation on cryptorchids. Give after-treatment. 

Give an a]o«H ball and fa»t patient before operation. Cast and 
confine in usual manner for castration and ansatthctize. With 
affected side uppermost, flex and abduct corresponding leg, Observe 
antiseptic precautions. Make an ineij^ion four to five laches long 
through the undeveloped scrotal sac (akin and dartos) over tho 
external inguinal ring, parallel to and about one and one-half inches 
from the median raphe. Dilate the opening of the eanal with the 
forefingers of both hands. Then with the fingers of one hand held 
in a eonc-ithape, open the eanal by rotating and pressing downward 
and forward toward the intemal ring. The testicle may be encoun- 
tered in the canal. If not, continue the search by dilating the 
inner ring or penetrating the abdominal wall to one side of it. 
Perforate the peritoneum and with two fingers make a sweeping 
mo^'ement to detect and pick up the testicle or cord. Exceptionally, 
it is not found by so doing, and it becomes necoBsary to introduce 
the whole hand. When loealed draw outwttrd and remove as in an 
ordinary castration. If perforation is small, release leg and thero 
will be no danger of prolapse. If a large opening has been made 
pack with iodoform gauze and suture, removing Komc one or 
two daya later when swelling of the parts will preclude pro- 
lapse occurring. 

After-care consists of keeping patient quiet for 34 hours and 
then exercising moderately each day. Should fever arise open 
the external wound to allow drainage and antiseptic irrigation of 
the canal. 

'GiTC the causes, symptoms and treatment of scirrhous cord. 

Causes : Wound infection following castration. May be doe to 
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a faulty metbod of oastration, leaving the cord too long and eicpoBed. 
Infection leads to a chrome ioflummation of tbc stump of the cord. 
■ SymptoRU: A Srm, bard, and slightly painful swelling in the 

region of the scrotum ; a fistiilous'opening, 2 to 4 inches deep, dis- 
charging pus. The Kwclling may extend along the oord into Uie 
abdominal cavity. 

Treatment : Remove the diseased part, if external to the abdo- 
men. If it ext«iids into the abdomen, nothing surgical can be done. 
Potassium iodide, internally, may help. 

Name two unfavorable results of careless castration that require sur- 
gical attention later. Treat them. 
Scirrhous cord and wound infection. See answers to preceding 
questions. 

Name three diseases resulting from castration. 
Scirrhous cord, hyrtrooplf, jieritouitia. 

Mention in order from without inward the tissue* cut in the operation 
of castration of the male. 
Skin, darlos, spermntio, cremnsterie and infundibultform faseie; 
the lunicii vaginalis and the tunica alhuginea. 

Describe paraphimosis and give treatment. 

A condition in whiob tbc gluns penis cannot be retracted into tlie 
prepuce, either because the opening is too narrow, or the glans too 
large. More common in th? dog than in the horse, because in Xht 
latter the outor folds of the sheath are loowly fonned and prewnt 
a wide opening. But occasionally the preputial folds beccHne greatlj' 
swollen and prevent the return of the penis. Hore often the con- 
dition is due to swelling of the penis. 

Treatment: Attempt replacement by lubricating with oU and 
applying pressure on the swollen penis. It may be neoessary to 
incise the preputial ring. Apply astringent packs to combat 
the inflammation. A suspensory bandage will assist in reducing 
the cedema. 

Define phimosis and give treatment. 

Phimosis is a constriction of the preputial oponlog preventing 
exposure of the glans. Seen in dogs and bulls. 

Treatment: Stretch the preputial opening and break down adlw- 
sioos with the fingers. Inflammatory conditions should be oom- 
hated with astringent lotions as acetate of zinc. 
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>escribe a method of amputating the penis. 

Geueral ait^KtlieAia. W'oAh ami disinfect the peois aad pKpt 
region. Appl>' a temporary- elastic tigature just above the prepiitisl 
ring. Grasp tho peiitK with one liatid and u-ith u circular iiici&ion, 
about 5 cm. in front of the Ugature, or immediately in front of the 
preputial ring, excise the organ, Ligatv vcssetu which may b« 
bleeding, Slit the dorsal wall of the nrethra for a diittsnce of about . 
2 cm.; spread it fan-tike over the surrounding tiu>ues and suture 
to the same. A silk ligature can be applied to the corpus eaver- 
nosura juftt above the point of excision and allowed to remain for a 
ft'w days. Remove the cliwtie ligature. 

Hve cause, symptoms and treatment of paralysis of the penis. 

Cause: Due to paralj-ais of the retraptor penis muscle. Inability 
to retract tlie penis on account of inflammatory swellings of the 
slicatb or penia are erroneously referred to aa paralyRis. 

Symptoms : Inability to retract the penis in the sheath or retain 
it there when replaced. InKCTUtitivene^ of the organ, which hangs 
limply and swings to and fro when the animal wallcR. 

Treatment : Massage the retractor penis muscle between the anus 
and scrotum. InjiTtions of veratrine or strychnine may assist. 
Apply a suspensory bandage to prevent injuries and (edema. Am- 
putation may be necessary as a last resort, or bt-ttcr still, the more 
recent method of removing a hand-like piece of skin from the penis 
(by encircling it with two incisions) equal in width to one-half 
the length of the protruding organ. Suture the edges of the (skin. 
Upon healing, the penis will bo drawn buck nearly in normal position. 

Give the symptoms and the treatment of diseased prostate in the 
stallion. 

Difficulty in defecation and urination. Straining to urinate 
and passing of a thin stream or only in drops. Rectal examination 
reveob, close behind the bladder, a soft, painful swt^lliug, in acute 
eonditions, aud a hard and painless swelling in chronic inSammslion. 
Abscess formation may fluctuate. 

Treatment : Laxatives and enemas lessen the pressure from the 
rectum. Absccsscx may be ruptured into tho urethra, or evacuated 
with a trocar through the rectum. Catheterize regularly until the 
condition ia relieved. Castration has been recommended. 

ive causen, symptoms and treatment of orchitis. 

Causes: Truuniulism.ti extension from the urinary passages; 
metastatic inflammation is seen in glanders and strangles. 
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SjinptoinK : A hot. painful swelling of the tcRtieles. CEdemK 
th« scrotum if periorchitis occurs. Infectious orchitis is acoom* 
paniecl hy fever. Hcmorrliag« may prodiioe a htcmatocele whieh 
is very readily absorbed. 

TrcatmcDt: A mispeniiory bandage: afitTtngeDt pscfcs sudi u 
Burrow's lotion. Paint with tineture of iodine when the inflam- 
mation 8iibRide8. If pus formation occurs, early castration ia 
imperative to prevent extension and a fatal peritonitis. 

Give the symptoms and the treatment of hydrocele. 

Marked swelling of the iwrotum, respmbling somewhat an in- 
guinal or scrotal hernia, but is soft, elastic, painica and non- 
inSummatory. DiffL-rcntiatcd from hernia, by tJic fact that tho 
BwellinK i" confined principally to tlic tower part of the scrolun 
and tapera away as it approaches the upper part. An exploratory 
needle puncture will decide all doubt if ncocasary. 

Treatment: Injections of tincture of iodine into the tunica 
v^nalts after emptying the same of its watery contents. Cas- 
tration is u.tually noccfwary. 



Give differential diagnosis between scrotal hernia and hydrocele. 

In hydrocele the swelling ia confined mostly to the lower part 
of the scrotum ; fluctuation is more marked ; examination per rectum 
in larger animals will determine the presence of hernia- 

Deacribe fully ovariotomy in the bitch, including care and after-treat- 
ment 
Fast the patient for 24 hours and give a physie beftire opera- 
tion. Uhc a general anttsthctic. Empty the bladder. Shave and 
disinfect an area, 6 cm. square, over the linea alba just anterior 
to the pubic brim. Make an incision on the mediati lino about 
5 em. long, extending anteriorly from the pubis, cutting Ibrouflji Ihs 
akin, linea alba and peritoneum with one stroke. Hold the wound 
open with retractODi; locate tlie uterus and grasp it with forcepi. 
By applying slight traction on the uterine coruua, each ovary may 
be exposed and removed by torsion or ligating and cutting. Draw 
both coniua, with the ovaries attached, through the opening and 
rupture them transversely near their bifurcation. The body of 
the uterus may be ligated with eatgut and the homa removed by 
cutting. Close the skin and muscle wound with interrupted sutures. 
Paint the wound with collodion and apply a body bandage. Be- 
move the skin sutures in about three days and oauteriie any 
exuberant granulations that may have formed. Feed sparingly for 
a few days after operation. 
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Describe vaginal ovariotomy in the mare. Mention the accidents that 
may occur. 
Fast tbc patient for 24 boure and give a pbyaie before operation. 
Seenre the patient in the stocks, bandage the tail and draw it aside, 
cleanae the vulva, clitoris, tail and perineal region by scrubbing with 
Boap and water. After washing thoroughly, disinfect the cstcroal 
parta and for a short distance inside the vulvar lipfi with a 1 : 1000 
aqueous Eublimatc solution. Rinse away the sublimate solution 
with a 0.6 per cent, solution of sodium bicarbonate, and fill the 
vQlvovaginal canal with the same. The operator's nails, hands and 
arms must bo scrupulously cleansed and disinfected, and all instru- 
mcntJ! must be sterilixed. "Balloon" the vagina by introducing a 
tepid sterile water or salt solution into it. When ballooned prop- 
erly, pas« the hand with a sheathed knife and push the blade fom-ard 
through the vaginal wall and peritoneum, a little above and to one 
side of the 08 uteri. Remove the knife, reintroduce the hand, and 
by careful manipulation push the hand through the incision and 
locate the ovaries. Pass the ccraseur alongside of the arm, carry 
it to an ovary and place the chain over the sante. Tighten the chain 
and cut the ovary free, removing same with the inserted band. 
Repeat Ihc 8»me on the other ovary. Keep the patient quiet for 
five or six days. 

Dangers : Incision in the vaginal wall may be carried into the 
rectum, iliac arteries, posterior aorta, or uterine cavity. The in- 
cition may not penetrate the peritoneum, and thus embarrass the 
operator by forming a large cavity between the vaginal and peri- 
toneal walls. Inexperienced operators have removed a ball of faeces 
in mbtake for an ovarj-. By faulty tcchnic, infection may be car- 
ried into the peritoneum and produce fatal peritonitis. 

Give the operative methods of treating inversion of the uterus. 

■ Cleanse and suture any woumbi. Give two ounces of chloral 

H hydrate, Elevate the posterior parts and attempt reposition by 

H eareful manipulations. Inject liikewann water to smooth out the 

H folds. Apply a truss or suture the vulva, if necessary. Keep the 

H hind parta elevated for a few days. It is better to prevent straining 

H by reducing the inflanunation (hiin to use sutures, etc. If the pro- 

H lapsed organ is badly damaged, amputation is the only resort. 

Give the treatment of purulent mastitis in cattle. 

t Apply hot fomentations or poultices. Drain absoesses and dis- 
infect. Irrigate the galaclophorous sinuses with a four per cent, 
solution of bone aeid. It may be necessary to amputate one or 
both halves of the adder. 
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Give symptoms, prognosis and treatment of acute parenchymatotlfl 
mastitis in the cow. I 

Symptoms : The affected quarter is more op Ic« «c»'crely iwoUaa' 
and hard. Painful at first but later not sensitive. The millE is 
diminiKhed in quantity and appears as a ^raytsh-ThUo. turbid, 
serous fluid, later yellow, thick, purulent and contains clum]» of 
croupous membranes, and sometimes blood. Fever is usually pres- 
ent at tlic first, but subsides in a few daya. 

PrognoRiR : Qood except in cows which have recently freaheoed. 
Ciminiidied or lost function of affected quarter sometimes oecurs. 

Treatment: PiirEitttvc of EpiSom salts, tliik out affected qnar- 
ter ami inject SOO tn 500 mils of Uikewann, previously boiled 4 per 
cent, solution of bono acid. Leave this in four hours end then milk 
out Externally use a mild skin irritant, as iodine ointment Be- 
eently formalin has been givf^ii in one ounce dOMs in a capsule per m. 
It is eliminated in the milk and is said to render the milk sterile. 

Give the symptoms and the treatment of stenosis of the mammary duct 
in the cow. 
Inability to obtain milk when the teat Is compressed or the milk 
may escape in a thin »treani only. Milking causes pain vhieh 
is rcftented by the patient A small lump, "spider," m&y be felt 
in the teat, 
H Treatment : Patut teat sounds of gradually increasing sizes. If 

this fails, use a teat slitter (special instrument) and enlarge the 
duct. It may be neecssary to amputate the end of the teat where 
the obstruction usually is located. 

DtSEABEB OF THE SpiNAL COLUMN AND PELVIS 

Give the symptoms, prognosis and treatment of fracture of the tuber- 
osity of the ischium. 

Symptoms : Swelling of the muscles and crepitation in the re- 
gion of buttocks. Dragging of the toe. Equal weight is placed on 
each foot. 

Prognosis: Requires months to unite or heal and sometimes 
results in dragging o£ the toe. 

Treatment: Rest for four to six weeks. Massage the muscln 
to prevent atrophy. It may bo necessary to make an incision and 
remove sequestra of bone. 

Give the diagnosis of fracture through the acetabulum of the pelvis. 
Severe swinging-leg and supporting-leg lameness. Oft«n accom- 
panied by groaning. Crepitation when the leg is moved or weight 
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is placed upon it. Sinking of the hip refsion. BxamisatioD per 
rectum will locate the protruding head of the femur. 

Give the prognosis and treatment of fracture of the external angle of 
the ilium. 
Prognoeis is favorable, although a permanent blemish results. 
Treatment : Rest the patient for 3 to 4 weeks, and keep in alinffs 
to prevent further injuries or displacement of Che broken pieces 
by lying down. 

[What is the object of caudal myotomy? Describe the operation. 

The operation is performed for the correction of curved tail. 

Confine the patient in stocks or control with a Hide line and 
twitch. Cleanse and disinfect the tsil, and bend it in the opposite 
direction to the curvaturw. Locate the lon^tudinal furrow be- 
tween the levator and depreswor muscles on the convex side, and 
insert a tenotome at the lower margin of the levator, in the moat 
prominent part of the curvature. Push the knife through the mus- 
cle to the vertehrffi, turn the cutting edge upward against the 
lateral muscle and sever it completely. Remove the knife and 
bandage an antiseptic pad over the wound, leaving the same in 
place for 24 hours. 

[Deacribe an operation for amputation of the tail. When is this opera- 
tion indicated? 
This operation may be performed by clipping the hair over 
the scat of operation and using the docking shears, controlling 
hemorrhage by scaring the stiunp with a red-hot iron. The iron 
also provide* a protective scab. 

A more strictly surgical procedure is to make two semi-elliptical 
flaps with the scalpel, by cutting through the skin and muscles 
in an oblique direction, above and below (over a joint if posaible), 
disarticulate or chisel through the bono and suture the flapa over 
the end of the t«tump. 

The operation ia indicated in malignant or incurable diseases 
of the tail. 

Diseases op the Fore Limb 

Give the diagnoatic symptoms of shoulder lameness. What treatment 
is employed in shoulder lameness. 
Suddenly appearing lEim<.-ni-»> of a KUpporting and swtngtng-leg 
type. The leg is held in abduction and little weight is placed on it. 
The forward stride is shortened and the toe is dragged. InjQamma- 
tory swellings accompanied by increased warmth and pain may 
appear over the shoulder joint. 
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Treatment: Rett is imperative, In acat« Infiammatory eon^ 
ditiam, cold Bpplications are indicated. Lat«r, eoiuiterirritaiita_ 
■re best. Subcutaneous injections of Lugol 'a solution (50 per cent) 
in several pointa, over the joint i» a good method of applyiii 
couiiterirritation and leaves no uniiightl}' btemidi. 
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Describe cold abscess of the shoulder. Give cause and treatment. 

A sharply defined, slightly painful tumor, lying in or below 
the levator humeri rousele aa it pasaea over the shoulder- joint. Tb 
akin is sound and movable, and the thick, hard wall of the tuma 
may ahow a point of fluctuation (pus). 

Caufic: Infection following bruising by an ill-fitting collar 
a patient doing heavy draft work. 

Treatment: Open the abscess, cnrette the cavity or cauterii 
with a white-hot iron. Drenis the wound daily with antiseptics. 
If the growth is extensive, it may be neeessary to remove soou ar 
all of the new-formed tissue. 



Give cause, symptoms and treatment of paralysis of the suprascap 
nerve. 

Cause: Violent backward movements of tbe shoulder or li 
causing overHtretching of the nerve. Bnusea to the nerve by b^ 
collar, eto. 

Symptoms: Scapula and humerus are jerked away from 
wall of the thorax when WPighl is placed on the affected leg. Atrophy 
of the paralyzed muades occurs later. The atrophy is moat marked 
in the infra- and .tupraspinati and the two teres muscles. It is 
noticeable by the apparent increased projection of the aeaptilar 
spine, and is referred to by laymen as "swccncy." 

Treatment : Massage and counterirritants aueh as .subcutaoeoi 
injections of Lugol'sfmlution (50 per vent.)' Usually requires 6 to 
weeks and often months to effect a eure. Some caaea never recm'er. 
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Describe dislocation of the scapulohumeral articulation. 

It is caused by execjwivc movement of the joint, and ap; 
as a sudden lameness and difficulty in moving the joint. Paanve 
movement of the joint is interfered with by the swelling and 
tenderness, Treatment should be directed to immediate reduction 
of the luxation. Apply cold compresses and rest the patient as long 
as lameness exists. 



Give the etiology and the treatment of shoe-boil (6brous growth). 
Etiology: Bruises of the elbow in Ijiitg and arising. Pressure 
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from the Bhoe whon rccumbt'iit is often cited as a eatue, but ia 
undoubtedly a minor conKidi? ration. 

Treatment : Operative removal, with the patient under a general 
anostlietjc. 

Describe the care and the treatment of a sho«-boil of (a) recent origin, 
(b) long standing. 

(a) Cold applioatiniisand astringent lotions. If pus be pretwnt, 
incis« and disinfect. 

(b) There ia a fibrous growth present and it must be aurgi* 
caily removed. 

['Describe treatment of capped etbow in the horse. 

See shoe-boil described above. 

Capped elbow 'm an inflammatory condition of the olecranon 
buna. Swelling ix present and may be sdematous, fibrous or suppu- 
rative in character. Fresh swcliings are treated with cold and 
astringcnt.s. If pus has fonned. drainage should b« provided. 
Fibrous swellings can only be removed by extirpation with tJie knifa. 

Give the sjrmptonis. prognosis and treatment of fracture of the ulna. 

^Symptollus: Kiipporting-leg lameness; flexion of all the joints 
from the elbow downward ; displacement of the ulna ai>d severe pain 
in this region. Cn'pitation may he detected. 
Prognosis: linfavorable, best to destroy. 
Treatment: Useless. Slin^ may be tried. Impoeaible to bandage. 

Oe the diagnostic; sjrmptoms of complete radial paralysis? Give 
method of treatment. 
Symptoms: Supporting-leg lameness; the shoulder and elbow- 
nts extended, while all tlio other jointa are flexed. The anterior 
11 of the foot may be almost in contact with the ground. Inability 
nipport weight on the leg. The triceps are relaxed and unable 
contract ; later atrophy of these muscles appears. 
Treatment : Nothing direct can bo done, Moasage the muscles 
1 rest the patient. Electricity and countcrirritants are of qoM- 
[wble value. 



ribe lameness produced by throrabous of the brachial artery. 

Patient appears normal when quiet, but after exercise trembles, 
stumbles and is unable to support weight on nfFected leg. Pulttc in 
plantar artery ts imperceptible or nearly so. After a brief rest 
apparently rteovers. 
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What are the indicatioiu for treatment in a case of " broken knee " j 
with synovitis present? j 

I Very carefully clouiibc unci disinfect the wound and cover Hn 

I with an antiseptic dressing. Tie the horse up or use sliogB to 
I prevent lying down. Suture the wound if practicable, otherwiM 
I leave open. Change the dressing dail^-. irrigating the wound with 

I 1-1000 corrosive sublimate mlution. Later, dry dressings sueb as 

iodoform and taniiio acid are indicated. 

Describe operation to remove permanent scar from the anterior ^e 

of the knee. 
I Strict asepsis or, if this ia impOHsible, antisepsis should be em* 

I ployed. Operating table and chloroform anffisthcsia are indispen- 
I sable. V'lx leg in extended position. Shave a large area over 

operative field. Remove a lozengcnshapcd piece of skin snrrounding 
I the scsr. Suture the edpes of tho skin together with eutgut Cover 

I with antiseptic dressing and encto&e knee in a plaster cast or in same 

I other way prevent all motion of the joint for two weeks. The object 
I is to obtain primary healing which will leave but a faint scar that 

afterward becomes hidden by the hair. 

Describe the operation of tenotomy as employed in shortening of the 

flexor tendons. 
I Secure the animal in lateral recumbency. Extend the alfeeted 

I leg and apply an extension splint on the under side, or have an 
assistant hold the leg in extreme extension. Shave and disinfect 
I the skin over the tendon of the flexor pedis muscle in the middle 

I of the cannon bone on the inner side. Insert a sharp-pointed tcno- 

I tome, with the cutting edge toward the foot, through the skin and 

underlying tissues on the anterior border of the flexor pedis tendoo. 
Push the tenotome through until the point is felt beneath the akin 
on the opposite side. Turn the cutting edge i^ajnst the teadoo, 
which is rendered ten-se by an assistant, and cut through it. When 
completely severed, resistance to extension ceases. Remove the 
knife and bandage the wound. Healing should occur by first inten- 
tion if careful antisepsis is observed. Keep tlio animal standing, 
and cxcrciw moderately for the first few days following operation. 

Give the causes, ^miptoms and treatment of inflammation of the flexor ; 
tendons. 

Causes: Strains from slipping, improper shoeing (low heels and 
long toes), heavy pulling, jiunping, continued standing in thor 
diseases or lameness in the opposite leg. 
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Sj-mpUims : Supporling-Ieg lameiifBS. The foot is extended for- 
ward or held with the heels raifted. ShorieiiiDg; of the last phase of 
movement is noted. Local pain, svrcUing and warmth. In later 
stages, there may be shortetiiriK of the tendonx nnd continuous volar 
flexion tof^etber with uprightness of the hoof. Weiftht ia now 
pieced on the leg, la shortening of tlic ficxor pedis perforatus, the 
obliquity of the paatem joint only is affected, the lioof remaining 
Id a normal position. 

Treatment: Rest and cold spplieations for the &m day or two. 
Then, moist warmth, massage and iufrictions with mild blistering 
agents are used. Old tbiekenings arc best treated by firing. Shoe 
with H low toe^alk and elevated heel-cAlks. In chronic cases 
accompanied by shortening, tenotomy offers the onii' relief. See 
preceding question, 

ive cause and describe treatment for "knuckling over" in the horse. 

The term "knuckling over," meaning u constant and extreme 
volar flexion of the fetlock, is usually applied to that condition due 
to ahortening of the flexor tendons, particularly the superficial digi- 
tal flexor ( pcrf oratuH) and the siiitpensory ligament. It may be due 
to ringbone ( arthrogenoua contracture). Knuckling over is seen in 
szoturia. spinal diseases, tarsitis, spavin aud ses&moditJa, wounds 
of the foot, and is sometimes congenital. 

Treatment: Where the condition is due to lendogcnous contrao- 
lure, tenotomy (described ebiewhere) i.s a very elScacionii measure 
unless adheBioo of the tendon to its sheath has occurred. Con- 
genital ktuickling may be corrected by use of braces and special 
toeing when patient is young. 

ive the cauaes, symptoms, prognosis and treattnent of sprain of the 
inferior suspensory UgamenL 
CaiLiea and s\-inplomB arc about the same as in tendinitis as 
described in a preecdiug answer. Lameness is not so marked. Ten- 
derness is detected by presung in deep close to the bone and anterior 
to thi- tendons with the foot raised. Chronic cases, accompanied 
by shortening, affect only the obliquity of the pastern; the hoof 
tins in a normal position. 
Prognosis : Favorable. 

Treatment: Same a-s for inflamed tendons. Raising the heels, 
however, does no good in this case, and cutting of the ligament ia 
not generally employed. 

tve symptoms and treatment for rupture of the suspensory ligament. 
Symptoms: The fetlock dcE>ccnds, the joint being in abnormal 
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doreal cxtensioD, but llw foot remains in normal poration. In e 
eaitCK bffoiv Kuelliiii; hnct occiirriNl tht.- rupture may be felt by palpv 
ti<ui. Very little pain is present as a rule. 

Trvatment: Gcnvrully lueless. Plaster drteaing to hold limb in 
normal position may help. Special braeeB arc sometimes applied. 
Aa a rule the deformity pendata and givcH tbe patient little ooaoirn 
after tliu acuteueHS of the eondition Hubsidcs. 
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What is the etiology of aplint? 

SpIiiitA are due t^ a periantitifi which develops between the 
and the inner small metaearpsl bones. Rarely, between the large 
and out<^r bone. Thii* periostitis is due to traumatic irritation of 
the interosseous ligament, perio«teum and b<mes. The irritatioa 
may be from blovm as interfering, or from unequal duitributiea 
of preitHurc in the knee, which throws an excesaive load ou the inner 
small loetacarpuH and ruptures the interoseons ligament. 

Sj-mptoms: In early stagoa, lamcnesH is seen, whicli la mor^ 
marked at ilie trot. If hi(fh, atTertiiift the earpm, the leg is held in 
abduction and extreme lameness is shown. Slight swelling, in> 
creased heat and pain on pressure can be readily detected. When 
the inflammation subsides, an exostoais remains as a blemidi. 

Treatment: Rest i» impuiiant and in most eases ia the only 
treatment needed. If due to striking, correct this fault bj proper 
shoeing. lu young horses, splint lameness often disappears spoa- 
taui-oiisly. Mild blisters and llie firing iron may be used in severe 
cases. The exostosis called the "splint," if unaccompanied by lame- 
ness, should not be interfered with unless, by reason of its size, it 
ia stniek by the opposite foot; then its removal may be attempted ^ 
by ehiselling it off. ^| 

Give tbe symptoms and the treatment of fracture of tbe metacarpus. 

Hjinptoms: Displacement and abnormal mobility of the part*. 
Inability to place weight on the leg and crepitation may be noted. 

Treatment : Place patient in slings. Replace the parts in proper 
position and apply a plaster-of-Paris bandage. Leave tbe planter 
cast in place for six wcck». Some advocate turning the horse in 
pasture after the cast hardens, but quietude is better. 

Give the symptoms and the treatment of fracture of the os sufFraginls. 

Symptomii: Sudden lameness with volar Qexion of the fetlod- 
Passive rotation of the foot produces crepitation in a complete 
fracture. In case of flsisure, a line of tendemeaa may be detected on 
palpation, but no crepitation. 

Treatment: Place patient in slings. Replace the parts in pro- 
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^^^per position and fix firmly with a plastor-nf-Parifi bandsgc. After 
H the cast hardens, it may be advisable to provide a soft bed and allow 
I the patient to lie down, thus preventing laminitiH or other lameness 

■ in the sound foot by reason of its bearing additional weight. 

Define ring-bone. Give the symptoms and the treatment of the same. 
E Kiog-bone is a collective term for various chronic aseptic 

■ in6amnuitory processes at the coronary joint, attended with swell- 

■ inff. According to location, we distinguish two fonns, vu., art'.eular, 
^^^ involving the joint, and periarticular, in which the joint Is 
^^1 not affected. 

^^^ SjTiiptoms: Chronic enlargement aronnd the coronet joint. 

H LamencsH in which the latter phase of the stride is shortened. 

B In the articular form, lameness is seen when the patient ts turned 

H in short circles toward the diseased side. Tenderness of the swelling 

I is usually prettent. The phalanges tshow volar flexion, that is, the 

I fetlock is upright. 

■ Treutmcut: Shoe with raised heobi and shorten the toe, that 
B is, pn-pare and sho(> the foot .so that the pastern lies parallel with 

■ the walls of the hoof. Point firing and blisters are beneficial if the 
I animid is n-sU-d four to kIx ueelcs. This failing to remove the lame- 
H nesa, neurectomy is the last resort, but is of value only when anchy- 
I losis )i&» not occurred. In the latter condition, the lameness is 

■ meehanieal and may be relieved by the use of a rolling.motion shoe. 

DeKiibe neurectocny of the median nerve. 

B This operation may be performed under local or general anteo- 

m theaia. The point of operation ts opposite the lower portion of 

H the elbow-joint, immediately' behind the upper extremity of the 

m rs^us, toward the upper point in the depression between the radius 

H and the internal fiexor muscle of the metacarpus. The nerve can 

K be exactly located by palpation. Shave and disinfect the skin and 

B make an incision 5 cm. long, parallel to and directly over the nerve, 

I through the skin and Hterno-aponcuroticus muscle, expoaing tha BUti- 

I brachial fascia. Divide the fascia and, if necessary, remove a small 

I elliptical piece of the same. Pass an aneuruun needle under the 

I nerve and separate it from the neighboring tisanes. Excise a section 

■ of tbe nerve 3 cm. long. Disinfect the wound and suture. (Care 

■ should be taken to avoid injuring the brachial vein, as hcmorrliago 

■ from same would he very annoying.) 

Mention the diseases in which me^an neurectomy would be indicated. 

■ Navicular dtiease, ring-bone, side-bones, chronic sesamoiditia, 
^ splints, chronic csrpitjs. In the latter thrc«, uliuir ueurcvtomy 
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ought also to be pcrfonned. In chronie jtjrnoritis (articular and 
tendinous) with pmaancat lameness, median neurectomy may 
be perfonucd. 

Describe the operation of high plantar neurectomy. 

0{>i-i'nt<> on the Rluiuliii); miiniu], using local annstheflia. The 
point of operation is jiLst above the fetlock in the lower third of thi- 
metaciirptm, and jiist in front of thi> flexor pedis tendon. The exact 
point \n d<:-l*.'rmined by feeling the ^e^^'e glide beneath the fingers. 
Shave and disinfeet a small area. Make an ineision 3 to 5 cm. long, 
parallel to and direelly over the ner^-e, cutting through the akin 
and connective tissue, expOKJng the ncn^e. Separate the nerve from 
the udjueent tissues and excise a section 3 to 5 cm. long. Suture 
the wound and cover with bnndage. Heultng should occur by first 
intention. Repeat the operation on the opposite itde. 

Name three diseases for the relief of which plantar neurectomy is 
indicated. 
Naviciilur diseatie, ring-bone and Bide-bone. 

Dcacribe the relations of the artery, vein, nerve and tendon in the 
region of the ergot at the seat of plantar neurectomy. 
Prom before backward, vein, artery, nerve and tendon. The 
nerve lies close to the external margin of the tendon. 

State your Ofrinion regarding the use of the actxul cautery in the relief 
of equine lameness. 
T)ie direct results which are attributed to the nae of the actual 
cauterj', e.g., strengthening tendons by the formation of cica- 
tricial tissue, etc., are conKiderably overrated. The benefits on 
nsnally derived, indirectly, from the enforced rest following its uae. 
Nevertheless, the actual cautery is a very valuable therapeutic agenL 
Puncture-firing augments local nutritive activity, converting chronic 
into acute processes and thus hastens their termination. Firing 
operations ncees-sitjite protrneted rest and cause more or less itamo- 
bilitj- of the defective organs, both of which are of great benefit ia 
bringing about u cure. 

DrgRASEs OP THB Hind Limb 
Name the various conditions listed under the category of " hip lame- 
ness." Give the diagnostic symptoms and the treatment 
of hip lameness. 
I, coxitis; 2, rupture of the ligsmentum teres; 8, disease of the 
lumbar vertehne, pelvic bones and femur; 4, disease of the muacJes 
of the hip region ; 5, disease of the tendon and tendon bunta of the 
gluteus mcdius muBclc (trochanteric lameness) ; 6, inflammatiOD in 
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the otractnres sorroundltig the hip- joint ; 7, lameness dut- to fracture 
or other disease of the external angle of the ilium is of*en erroneously 
referred to as hip lameness. 

8>'mplom8: Swin^n^-Ieg lamenem; ditftetilty in advuncin? the 
limb; dragging of the toe. In coxitis, there is sup port iii);-lcfc lame- 
ue«, not so in the miucular fornift. I<amvn«6H is marked in tiiniinij 
or backing. Miuculur atrophy is noted in oases of long duration. 
Hip lameness is beat diagnosed by o proccw of exolosion and is 
very difficult at times. 

Treatment: R«*t i« nec««ary. Apply ooanterirritanta such as 
BiUMSutaneous or intramuseiilar injectionit of dilute Lugol'a solution. 
BetMia, blisterK and the firinf; iron uro used. 

Give the diagnosis and progno&is of fracture of the femur. 

Diafcnosed by the presence of severe pain, leg abdiioted when 
advanced. Supporliug-leg lameness; crepitation. Fruetnre of the 
trochanter is marked by tiwelliiig and pronounced swingiiig-lcg lame- 
ness, shortening of the forward stride and abduction of the limb. 
Weight may be placed on the leg. Fractures into the stifle-joint may 
ahow symptoms of gonitis. 

Prognosis: Very unfavorable. Best to deatroy. Fracture of 
the trochanter in least dangerotia. 

Hve the symptoms and treatment of stifle lameness. 

The term "stifle lamencja" is a oollective one. The following 
conditions arc included under this caption: 1, acute and cfaronie 
gonitis ; 2, straina of the patellar ligaments ; 3, bursitis prepatellarts ; 
4, taxations and fractures of the patcUa. The term is ususll>' 
referred to the first named. 

Sjinptoma : Gradually increasing lameness ; limb held in a flexed 
poaitioQ, or, if both limbs are affected, they are rested alternately. 
In moving, the limb is carried stiffly, the toe dragging or hitting 
alight prominences. In acute eouditiona, a diffuse swelling Ls seen 
and tenderness is very marked. Chronic cases show a distention of 
the joint capsule below the patella and exostoses on inner face of 
tibia and articular cartilage. 

Treatment: Acute conditions call for cold irrigation and eom- 
presses. Later, a blister may bo of benefit. Chronic cases are 
usually incurable, although blisters and the firing iron may be tried. 

^yVhat is gonitis? Give causes, symptoms, prognosis and treatment. 
^1 Gonitis is an inflammation of the stifle joint. Two forms are 

^B reeogiiized, viz , acute serous and chronic deforming. 
^^^ Causes : Moetly seen in draft horaee and those that work ooatin" 
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uouely at r Hhnrp trot; disIocAtiotis, infection Uiroagli woundi, 
extension from ioSamed neighboring structures ait the tendoD 
sheaths. Provosts ih unfavorable. Symptoms and ircatment gino 
in answer to preceding (luextioa. 

Describe the symptoms and the treatment of displacement of the 
patella. 

Symptoms; Momentary upward (habitttal) luxation may be 
overlooked, or the patcllu may remain fast for a moment and then 
suddenly descend with i-ach hte\i, ithowin^ a sltghl check lo mov-c- 
ment, similar to that seen in string-halt. In stationary upwani 
liizatton, the limb is stiOly extended backward and cannot be ad- 
vanced. Inability to flex the limb, and the patella is fixed ou 
the upper portion of the internal Up of the trochlea. Outward 
luxation is nhown by inability to bear weight on the limb due 
to the loss of function of the rectus and vasti muscles. The limb 
can be adx'anceid. but the stride is 8hort«ied, and lameness is showti 
when weitfht is placed on the limb ; excessive flexion of all the joints 
of the limb oceurs. 

Treatment: Immediate reduction of the luxation, using great 
foTvc if necessary, should be effected. In upward displacement, 
drawing the leg forward with a rope attached to thv fetlock region, 
or starting the animal suddenly with a whip, will often bring about 
reduction. Keep the patient very quiet in slings. A blister applied 
OWT the stifle will help in keeping the limb at rest. If due to general 
weakness and relaxation of tlic ligaments from disease, attempt 
building up the general health. Momentary luxation is said to have 
been cured by di^ading the inner straight ligament (demnotomy). 

Describe briefly patellar desmotomy (ligament section). 

The object of this operation is for the relief of habitual luxation 
of the patella, or patellar string-halt, as it is acMnetimea called. The 
operation has been but Httlc tried in this country or elsewhere, 
and its value is atill xub judice. 

Secure the patient in lateral recumbency with the affected letc 
beneath and extended. General anRRthefiia should be employed 
Locate the internal ligament, running from the patella obliquely tn 
the supero-internal part of the tibia. Shave and disinfect a suffi- 
cient area. Make an inei8i<m, 2 inches long, through the skin, 
parallel to and directly over the middle third of the ligament, 
expasiug the fa.scia. Cut through the fa.scia, insert a blunt-pointed 
bistoury beneath the ligament from behind forward and sov«r the 
ligament Suture the akin wound and cover with collodion. 
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HCive the qrmptonis of ruptured flexor metatarsi tendon. 

H Lameiii»« when the litnb U varriod furward; the stiSe h fiexod 

^B bat the hock is excessirely extended. The njinptoins resemble tboeo 

^1 of a broken bone but the nbKcnce of fracture \a shown by the ability 

^1 to support weight on ihe liinl). The Kirmptoms arc more apparent 

^V during movement. Swellingr and pain may be preeent over the 

H anterior surface of the tibia. 

^u>escribe cunean tenotomy. What is the object of this operation? 
H Opcmte un Uio standing animal, using local aiisstheHia and a 

H tudeline »u the opposite 1^. liOcate the cuneaii t4.>ndon by palpution 

H as it passes obUt[uely downward and backward over the inferior 

^K median »urfa<.-u of thi' hock. Shave and ili^infect an area, 5 to 6 cm. 

^K 8<iiiare. At a point about 1 cm, below the inferior border of Iho 

^1 tendon, midway between the anterior and posterior borders of the 

^K hock, insert a narrow-hladed scalpel, flatwise, through the skin and 

^1 upward between the skin and tendon, to the superior border of the 

^1 latter. Turn the cutting edge against tlit; tendon and by firm 

^M pressure cut IhrouRb the same. A well.marked depre»tion between 

^1 the cut ends can be detected when the opemtion is complete. Dia- 

^1 infect the wound and apply an antj.'wptic bandage. Healing by first 

^M intention should follow. 

^m Object : Relief of spavin lameness and as an adjunct to peroneal 

^^ tenotomy for string-halt. 

Itate the object of peroneal tenotomy. Describe the operation. ] 

Object : For the relief of string-halt 
Shave and disinfect a small area just below the hodc on the 
outer side, where tho peroneal tendon is almost subcutaneous, and 
about 6 cm. above its point of union with the tendon of the extensor 
pedisi longUB muscle. Hold up the opposite hind linib with a side- 
line and apply a twitch to the nose. Stretch the skin tightJy, insert 
the tenotome through the skin and underlying fascia, jiush It under 
K the tendon, turn the eutting <hIk'" against the same and sever it as 
H well as the fa.seia through to the skin. An antiseptic bandage should 
be applied and left in position for eight da}'a. The cutaneous 
wound should heal by first intention. A rejit of one to two weeks 
!■ nsually demanded, although some operators claim tlie best roiulta 
to follow immediate exercise. 

Mention the various forms of spavin and give the treatment of each. 

LI. Arthritis chronica deformans tarsi (bone spavin). 
Produce anchylosis of the joint by prolonged rest for six weeks 
or longer, in connection with deep point firing and blistering. 
Cnoeian tenotomy, as described in a preceding answer, is used by 
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ROQie, perioateotomy hy others. WhicheTer method is used, the 
bftnefits which follow are due to the anchylosiB brought about prioci- 
pally through the enforced rest. An a lost resort, anterior tai 
posterior tibial neurectomy may be employed. Shoe with raiwd 
heela and shortened toe. 

2. 6o)jr.8ptivin (exeemive distention of the capftde of tbe true 
^ hock joint, due to chronic synovitis). 

B R«ccnt cases are treated by cold applications and later by blis- 

terins- Miuttafrc and repeated painlintr with tincture of iodioe 
may diminish the swelling. Extensive swelling may be reduced by 
the actual catitcry. This condition seldom eauMS lamencaa and is 
best left alone. 

3. "Blood-spavin," formerly classified as a variety of spsvin, is 
no longer recognized ns sudi. It iit simply a distention of the saiJuni 
vein EH it courses over the hock. Lameness aecompanjang its pret- 
ence is usually due to an underlying true spavin (nrtbritia chroolct 
deformans tarsi ) and should he treated accordingly. 

Give the pathology of thorough-pin. 

Generally due to i^hronie synovitis brought on hy severe exertion. 
It may follow an acute sjiiovitis, and consists of a distention of tbe 
capsule of the tendon in the upper posterior part of the hock^joint. 
Occufiionally this sheath of the flexor pi-dis tendou conunamcates 
with the capsule of tbe true hock- joint aud hence we may see bog- 
spavin and thorough-pin coexisting. Thorough-pin is seldom accom- 
panied by acute inflammation, and hence lameness is ran. 

Define curb. Give treatment (or curb. 

Curb is a thi<'keiiiiig of the raetatarHOcalcanean ligament, result- 
ing from inflammation. The term curb is often applied to any 
Kwelling whii'h causes a deviation from the normal straight line 
from the tuber eatcanei to the fetloek. 

Treatment: Acute inflammation calls for antiphlogistic measdies 
such as cold irrigation, Burrow's lotion, etc. Later, blisteriog, or 
line firing and blistering with rest, is indicated. 

Give symptoms of curb. 

See an.-(wer to preceding question. 

The symptoms of curb consist mostly of the changed coiJor- 
mation ; tcudcruess, heat and swelling may be present ; supporting 
leg lameness and flexion of the fetloek. 

Define *' capped hock " and give causes and treatment of same. 

Capped hock refers to any swelling on the point of the OS oalcis- 
It Quiy be due to inflammatory swellings or thlc^iiiiigs in tbe skis 
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^Paad subcutis. gravitatioB of swellings originating above, b^'drops 
^^ of the BnboutaneoQS buna of the Sexor pedia perforattis teodoa, or 
swelling of this tendon, 

Cuues: Kicks, violent exertion, clipping and external injuries 
froiB various soarces. 
I Treatment : Acute inflammatory eondltiotis demand cold appli- 

CAtions. Later, absorbing applicationii, such as tincture of iodine 
or mercuric blisters. Extensive swellings may require antiseptic 
puncturing with a hollow needle and the application of a prccsure 
bandage. Wounds require the usual antiseptic treatment In 
svrelltugs of the skin, massage is beneficial. 

>escribe anterior tibial neurectomy. 

Operate on the standing animal with local anffisthesia, but it is 
better to use general atmsthesia with the animal cost and confined. 
Locate the furrow between the extensor pedis and the peroneua 
muscles. Shave and disinfect on area, 6 cm. long by 3 cm. wide, 
directly over tijis furrow and extending upward from a point 6 or 7 
em. above the tibio-astrogaloid articulation. At a point 8 to 10 cm. 

I above the flexure of the hock, oppoaite the external margin of the 
exteiLSor pedis muscle, make an incision, 5 to 6 cm. long, through 
the skin and underlying aponeurosis. Separate this muscle, first 
from the tendinous, then from the muscular portion of the flexor 
metatarsi, on the anterior aide of the margin of which the anterior 
tibial nerve is sevn. Pass an aneurism needle underneath it and 
remove a piece, 3 to 4 cm. long. Close the cutaneous wound with 
interrupted suturM and apply a collodion dressing. i 

Hve treatment of a deep punctured wound of the gastrocnemius ten- 
don at the OS calcis. 
Coretto the cavity, cleanse with antiseptics, apply dressing of 
I iodoform held in place with cotton and figure 8 bandage. Qivc a 
prophylactic dose of tetanus antitoxin. 

)escribe posterior tibial neurectomy. ' 

Operate on the standing animal with local anesthesia, aide-line 

and twitch. Operating table with general anmthesia is better. 

Shave and disinfect un area, 10 cm. above the top of the os caleis 

and 2 em. in front of the tendon Achilles, on the median side. Make 
I an inciaion about 5 cm. long parallel to the above-mentioned t«n- 
I don, through the skin. Ascertain, by palpation, the exact location 
I of the nerve and cut through the fascia over it, exposing the nerve. 
^K Separate it from the surrounding tissues and removi^ a piece, 3 cm. 
^m long. Suture the cutancoim wound and apply an antiseptic bandage. 

Healing by first intention should follow. 
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Digiisn OP THE Foot 

Mention ten diseases of the foot and specify tbose met with most 
quently. 

Ring-boDc, sidc-bonc, nKviculnr disease, laminitis. pododcrmatitts 
(including corns), and qnittor arc more frequently luet with, hest 
oommonlf, we see keraphyllocele, contracted sole, quarter crack 
and uanker. 




What are the symptoms of fracture of the navicular bone? Give prog 
nosis and treatment. 

Symptoms : Foot continually test«d and held in excessive volar 
flexion. Extriune pain is tthown when the coronet joint in ps*- 
aively extended. Later, on inflammatory Hwelliog occurs in the 
hollow of tlie heel. 

Prognoats: Unfavorable. Chronic lameness is very likely to 
follow. 

Treatment : Complete rest is essential. Apply cold compressea. 
Resection of the flexor pedis pt^rforans and removal of the os navi- 
culare may be attempted. As this operation is occ-asionally per- 
formed in case of penetrating strcot-nail, it would seem permi^ible 
in this condition. 

Give the symptoms and the treatment of fracture vf the os corona. 

SymptomH: Sudden severe lameness) volar flexion of the fetlock 
joint and crepitation in the aifccted region will make the diagnosis 
easy. Fissures are harder to detect and require careful examioatioo. 
Treatment: Complete fixation in a plaster cast for six vteAa. 
Lament-ss following may be removed by median neimctomy. 
Usually unfavorable. 

Give the pathology and the treatment of side-bones. 

Side-boRc ).t a condition in which the lateral cartilages of the 
foot are partially or entirely ossified. The causes are exoemive 
ooneuHsiou by work on hard roads, shoes with high heel-catlra which 
prevent the nomial frog-pressure, and traumatisms. There is a 
congenital prodispusition in heavy coarse-brod horaee, a large I>e^ 
centage of which are affected. 

Treatment : Rest the horse, remove shoes and plaee the patient in 
a peat-moas or other soft bed. Thin tlie wuil over tlie affected 
cartilage and apply wot swabs to soften the honv A apeetal shoe 
is necessary when tlie outer cartila^ce is ossified and the correspood- 
ing quarter is contracted. After the lameness lessens or disap- 
pears, prepare the foot for the shoe by lowering the outer wall more 
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than tlie inner. The shoe should be flat, the onter broncli broad and 
j well set out, the inner branch closely fitted, ihun giving a wider 

supporting surface on the outside. If both cartilagea are affected. 
I a plain open shoe with hij!;h calks is best. The har-ithoe is contra- 

* Indicated, as frog-prossure is undesirable in this condition. As 

ft last resort, perform neurectomy to rumove lameneaa. 

Mention the varieties of ring-bone and give treatment of each 
j variety, 

I 1. Articular: Lameness can only be removed by performing 

I neorectomj-, and then only in case anchj'losif) has not occurred. 

I 2. Peri-articular: Level the foot and apply a level shoe or 

I one with the heels raised sliffhtly and the toe shortened. Rc«t 

I for six weeks may be enforced by. and benefit derived from point- 

I firing and blistering. These measures failing, neurectomy is the 

only resort. 
I 3. Tratimatie and rachitie forma arc somctimra noted. These 

I seldom cause severe lameness. Treat with cold applications or 

blisters. 

Give tbe symptoms and the treatment of quittor. 
I Symptoms: The first symptom is a diffuse swelling in the 

region of the coronet and bulb of the heel. Later, abttcess forma- 
1 Uon occurs with a disc^harge of pus. This may cease and a new 

I ■hsceOB form in a different place, and so on until the whole cartilage 

I is more or less necrotic, Lamenpwt is usually slight unless the pedal 

I joint is invaded. In long-standing cases, the wall is thrust out- 

[ ward and ringed. 

I Treatment: In the early stages, when the pain is slight and 

the patient is able to work, antiseptic injections may be tried. 
1 Caustic agents such as a 10 per cent, solution of zinc chloride or 

L stiver nitrate, and corrosive sublimate may benefit. Formalin in a 

I 10 per cent, solution may cause the discharge to cease. Operative 

I removal of the affected cartilage is usnsJIy necessary and is best 

performed early. 

Give in detail Bayer's operation for quittor. 

Shave the hair from the coronarj' region up to the fetlock. Scrub 
I the parts with brush and soap. Apply an antiseptic pack and leave 

f for 24 hours, irse general anesthe-iia. Apply a tourniquet afcovc 

I the fetlock. Remove a crescent-shaped piece of horn from the area 

I over the cartilage. Make u corresponding incision through tbe sensj* 

I tive atructurcs. about '4 inch within the incision through the horn j 

I tbe eods of the iocision are prolonged upward, dividing the coronary 
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band, etc, as high as tJie upper margin of the lateral cartilage, 
flap, thus oulliucd, is difii<eelcd uw»>- from the uudtrlyiuj; eftrtjla(«,' 
and the latter is theu removed, either wholly or in part, depending 
upon the cxtcut of the di&esse. Freely curette away all aecrotie 
ti»iie. Dii«.iafect the wound and dust freely with iodofonn. Suture 
the flap, cover the surface with an antiseptic pack and baiuh^. 
Leave lliiN dre:«)i'iRg in position for ten ur twelve d»y» if no great 
pain is sliown and no bad odor or discharge is given oCC. 

Describe two operations for quittor and give prognosis. 

Bayer's cipcration. described above, is not very popular nor 
auccessfiil. It has been largely displaced by the "Holler and 
Frick" method, which will now be described. 

Cast and confine the patient with the affected cartilage upper- 
most; use fiienfral anamlhcsia; shave and scrub the operative field; 
apply a rubber tournitiuet beiow the fetlock ; cut out a creswreul- 
shaped piece of bom overlying the cartilage ; strip same away ; make 
an incision along the lower border of the coronary band and have 
an tui&istant hold same up with one or more retractors. Dtsseot 
RWHy the looHc Hubcoronary connective tissue and witli sage knivfi 
(right and left) extirpate the entire cartilage. Pack the wound 
with iodoform gauze, using just enough to hold the coronary band 
in normal position. Cover with antiseptic packs and bandages. 
Remove touniiquet. Three or four days later remove dressing and 
cleanse wound. Insert Rsuze beneath the baud each time the wound 
18 dressed but gradually decrease the size of the pack aa granula- 
tions fill in the cavity. Healing must lake place from within out- 
ward and is usually' suCBclentl^' complete so aa to permit horse to 
return t« work in three to four weeks. Prognosis is good. 



Give the symptoms and the treatment of chronic navicular disease. 

Symptoms: Supporting and swinging-log lameness. Lam^i 
is increased by exerclKc. decreased by ri^ Volar flexion of tb* 
phalanges and extension of the foot. Tenderness to pressure over 
the navicular bone and to forcible dorsal flexion. The use of 
cocaine will aid in the diagnosis. When both feet are affected, the 
last phase of movement is shortened and the limbs are carried stiffly 
and rapidly forward. Sometimes the lamenCM diuppears after 
exercise but more often it is aggravated. A decrease in lameDeos 
follows a long rest. Muscular atrophy and hoof contraction fol> 
low disuse. 

Treatment: In recent casea. a long rest in a box with peat mosi, 
tan-bark or soft clay, together with the application of wet swiht 
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4b tlu feet, maj' aaaist repair. Shorb-ninir of the toe and raitdsg of 
the beels of the shoe will oftCD relieve lameueas to such an extent 
that light wbrk can be performed. In moat earn, nourcetoajy is the 
only measure that will render the hors« serviceable. 

Describe pumiced sole of the foot, giving cause, prognosis and treat- 
ment. 

Ptuniced sole is that condition in which the horny Hole in the 
neighborhood of the toe readily crumbles away and leaves the 
aeuailivG timuii! more or lesa exposed. 

Canae : Heen a.<i a complication of laminitis. May follow puDC- 
tured wounds of the foot or bruiiws of the aole where exudation from 
the aecruttug mcmhruno occurs. 

Prognosis: Favorable if due to wounds or bruises with simple 
eKudation and separation of the tissues, if due to laminitis with 
dropping of the sole, an incurable lamcncMS renulta. 

Treatment : Provide drainage and apply antaaeptic dressings to 
wounds and bruises. Chronic laminitis calls for special shoeing. 
A wall-bearing shoe witli ihin hccla aud Uiick toes and a protective 
dressing over the exposed parts are indicated. 

What is seedy-toe? Give treatment of seedy-toe. 

Seedy-toe is charactt^rixed by the separation of the homy wall 
from the sensitiTe laminK at the toe and an accumulation of imper- 
fect horn or horn dobrii; in the space formed. Jt follow.i an injoiy 
which destroys the acnsitivc lamina>. The modified horn is produced 
by the imperfectly regenerated aeoreting structures. Also seen as 
a ctanplication of laminitis. 

Treatment : Kaap away tlic wall over the a/fected area and re- 
move all imperfect horn tiMiiie. Apply antiseptic packti and later 
use a tar dressing. A special shoe to protect the exposed toe may 
be nec^saory. 

Oive the pathology and the treatment of coma, 

A com is the result of an injury to the pododerm in the angle 
between the quarter and the bar. The lamina'^ of the bar and quar- 
ters and the velvety tissue of the sole may be involved. The primary 
injury catiaes hemorrhage between the pododerm and horn. Unless 
infection enters, the only lesiona produced are the blood-stained horn 
tubult^s which are exjiosed by paring away of the horn. This con- 
dition ia called dry com. Should infection enter, a aiippurating 
condition is produced and tlie pua may work ite way upward and 
break out between the wall and the coronary band, causing aovero 
Umenvsa (suppurating com). 
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In chronic corns, the horn is penuaneutly altered, being eithe 
soft and moist or dry mud crumblixt The inner surface of the lior 
is covered n-ith horay swellings or aodulm and the patient presents 
well-marked lameness. 

Coras BTO caused l>y overparing and thus weakening the bora ; 
by contracted hocia, by improper balancing, and shoeing of the foot^| 
by neglecting shoeing; by lack of moi-stare; by direct traumatismi^ 
Hs from Htones, bruises, etc. Ossilication of the lateral cartilages 
lestiens the elasticity and thus increases the effect of ooQcuasion when 
the foot \s brought in oontoot with the ground. Hence coma and 
side-bones are often associated in the same foot 

Treatment: Remove tlic cauac; shorten the toe, lower the quar- 
ters and remove all dead horn. Avoid too mtich paring and expos- 
ing of the sensitive laming. Apply a bar-shoe with leatlier aole 
and pack tlie foot with tarred oakum. If aide-bones are present, 
and a bar-shoe is not advisable, a three-<iuarter shoe may be oseJ 
until the parts are normally restored. Suppurating corns abodld 
be freely drained and disinfected notil the part is eovered wi 
horn, when a tar dressing and bar-4boe may be applied. 



Give the causes, symptoms and the treatment of thrush. 

Causes: Standing in filth (soiled bedding, urine, fteces, etc.),' 
excessive paring of the frog, lack of frog-pressure, and hard work 
on Htouy ground are exciting causes of thrush. Among the predis- 
posing causes are ; navicular diseuse, contracted he4:lB and soratehe& 

S>-mptoms : Increased moisture of the frog, an )ll-«meUing, dark- 
eolored discharge wliieh may entirely looeen the frog. Lamaiteai 
maj- be present in severe cases. 

Treatment: Remove the cause; provide eleftn, dry bedding 
Pare away all diseased and ragged portions of the frog. It may be 
necessary to remove all of the horny frog. Cleanse and dry the patti 
and keep dry by dusting with calomel. After healing oceur^ 
apply a bar-shoe and tarred oakum, or otherwise jirovide for frog- 
pressure to prevent the contraction of the heels which often foUowL 

Differentiate thrush and canker. Give pr^;nosis and treatment €i\ 

each. 

See answer to preceding question. 

Canker is a chronic inllammation of the aoerettng stmotOTM of 
the foot, due to the preacnoe of an infectiou (probably specific), 
which prevenia the growth of healthy horn and produces ft gn$sy 
discharge, exceeding!}' offensive to the sense of smell. 

Prognosis : In canker, rather unfavorable. Roqnlrea long, coo- 
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tinoed, pationt endeavors to effect a cur«. RoIapscB are common. 
Thnish usually responds readily to rational treatment. 

Treatment : Id canker r«more all diseased bom and cauterize ; 
sulphuric acid, nitrate of silver, formalin, sine chloride and Udq-j 
ture of iodine have been used with good reeults. Daily cleanMl 
is imperative. When healthy horn covers the afFcctcd parts, apply 
a tar dressing. 

lat is dropped sole? Cause? How would you shoe for it? Is it 
curable? 

Dropped sole is a convex condition of the aole so that it bul|^ 
downward to or below the level of the wall-bearing Hurfaoo. It ia 
also marked by a dropping in around the coronet and marked ring 
formation. It followa sinking (rotation on its transverse axis) of 
the 08 pedis due to laminitU. The frait is charact^riRtio, the coronet, 
joint being abnormally flexvd dortwlly and the heels striking thaj 
groand first 

The shoe should be ooneaved on its bearing surface so that the 
weight of the body ia distributed on the walU and no pressure 
allowed on the sole. A leather sole may be used to protect the tender 
part. In bad cases a boiler-plate shoe affords better protection. 
The shoe should be made with rolling motion when possible. A 
bar-shoe may be useful. 

The cnndition is decidedly inenrable. 

ive the causes, symptoms and treatment of laminltia. 

Cjiuscs: Overwork; loug-con limned rest; sudden cooling of the 
body after perspiring freely ; overfeeding, especially when warm j 
occurs as a complication of colic, influenza, parturition, and as a 
sequel of .severe purgation. 

Symptoms: Acute form appears suddenly with fever, character' 
istJe attitude with fore feet advanced and hind feet thrust forward 
to relieve weight from the affected members. If all four feet are 
affected, all movement is exceedingly painful. Strong pulsation is 
noted in the plantar arteries and the feet are warm and verj- tender, 
These symptoms may disuppcar in from 7 to 10 da.vs, or continue 
into the chronic form. Sometimes suppuration occurs and is fol- 
lowed by shedding of the hoof. 

Chronic form : The soles "drop" and the os pedis is displaced, 
shown by the depression around the coronet and the convexity of 
the sole. Seedy-toe often appears. The patient travels with the 
fore Iimb« in ulinormal dorsal fiexion, the heels striking the ground 
flnrt. Rings form upon the walls of the hoof, showing the disturbed 
nutrition of the same. 
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Treatment : Acute form : Remove the shoea and supply a 
bed so that the weight ia supported bj* the soles as well as the ivalli.1 
Use cold sppUcatiMis daring the first 24 houm. Give a quick-acting 
cathartic, such as arccoline, and draw 6 or 8 ciaarts of blood if the 
patient is plethoric. After 24 hours, use hot applicatious. Stand 
the patient in a tub containing sufficient hot water to cover the 
feet. Give one orain of arecoline daily, in divided doves of '■4 grain 
each. Feed a laxati\'e diet. A blister around the coronet 
relieve the «orcne«ti. 

In case of dropped sole (chronic case), proper ahoeing is 
onlj' measure likely to benefit. An open shoe with a broad web and 
a wall-bearing surface only is best. A bar-«hoe of the same type 
would be indicated if the wall is weak or broken away. Avoid toc- 
clips and side-clips if their presence produces pain in the seosiUu 
structures beneath. 
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State briefly the surgical details in treating a case of penetrating 
street-nail. 
Carefully pnre away the sole around the point of entrance of the 
nail and provide drainage for any discharges which may fonn- 
Dro<w with antiwptios and keep the wound covered with absorbent 
gauze or cotton. If the nail has entered the navicular bursa, 
tion of the perforans tendon will be necessary. 
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Treat a nail wound in the foot, the nail having entered near the point 

of the frc^, causing a synovial discharge. ^M 

A nail entering perpendicularly at the point of the frog woulfl^ 
penetrate the pedal bone and not be followed by a synovial dis- 
charge. If it enters obliquely backward it would be likely to enter | 
the navicular bursa and require rvsrction of the perforans tendoo, j 
which operation will now be described. Scrub well and WTap toot I 
in an antiseptic pack for 24 hours preceding operation. Ca.<it aad I 
confine horse. General anaesthesia is best, although eocatne may be 
used. Apply rubber tourniquet. Thin out sole, frog and bars ontil 
the Keuaitive frog is exposed. Remove anterior two-thirds of sensi- 
tive frog and underlying "plantar cushion, "expoaing the perforans 
tendon. (Some operators prefer to dimect np the homy frog, kar- 
ing it attached hinge-like at its base, thus leaving it as a protective 
covering after tiie operation.) Remove the entire thielcneae of 
tendon and part attached to the pedal bone. Scrape the periosteua 
from the navicidar bone to hasten grannlatUMis. Cleanse the wound 
with peroxide, Pack with iodoform gtnie and eov«r witb u^ 
septic dressing. 
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Describe a method of treating; coatracted hoof. 

Apply a bar-shoo, or a flat open shoe and the Chsdwick spring. 
H Keep the horn soft and pliable bj frequent moi8tening. J 

How would you treat a deep calk wound in the region of the coronet 

I which was of several days' standing? 

Remove the horn tmmediati'ly nveHying the wound and curette 
the cavity. Draioage can be provided beneath the coronary band 
without sevcrinfc it Give u prophyleatic doee of tetanus antitoxin 
and treat the wound antiaeptically. 

How would you shoe a horse to overcome forging? I 

I Shorten the toe of the tore foot and roll the toe of the shoe to 

facilitate quick "breaking: over." The end!) of the branchefl of 
the shoe should be no longer than neceseiary to protect the heels 
and should be bevelli'd from the hoof surface of the shoe down* 
ward and forn'ard under the foot The hind foot should bo lowered 
in the quarters and left long at the toe. It should be fitt^ with 
a shoe, squar^ at the toe and well ronnded on the lower edge in 
this region. The shoe should be so fitted that at least tliree-cigihthji 
of an inch of the wall of the toe projects beyond the shoe. In feet in 
which the toe is too short, a low toe-calk may be used to cauM 
slow "breaking over." 

I How would you shoe for navicular disease? What class of hones ore 
[ prone to it? 

[ Shorten the toe and raise thi^ heels. If the heels are badly con- 

[ tTACted apply a Cbadwick Epring beneath a leather sole. 
[ Navicular disease occura mostly in well-bred horsee (especially 

the thoroughbred), with narrow, high feet and npriifbt pasterns. 
Deacribe the treatment of quarter crack in a heavy draft horse. D^ 
I Bcrihe the proper kind of shoe to apply in such a case. 

^^ Thin the horn for an inch on both sides of the crack, directly 

^P over the coronar)- band, to prevent any friction between the sides 
^K of the crack. Immobiliiie the crack by bandaging the hoof with 
^H adhesive tape. Apply a bar-«hoe, Cbadwick spring and leather sole. 

BDeacribe the shoe you would have applied in a case of contracted per- 
^^ foratus and perforatu tendons of the hind limb of a t^aft 

^1 horse. 

^1 An open shoe with low toe-calk and with heel-calks sofficiently 

^P high to give the neeetaukry support to the heels. 

I State the uses of a bar-shoe. When is a bar-shoe contra-indicated? 
I The bar-shoe is used when frog-pressure is desired as in coa- 
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trscted qiiArters, contracted sole, chronic luainitis, quarter-crack, 
wry-hoof, and frog atrophy -, when it is desirable to reliere a diacated 
section of wall from pressure, as in corns, etc. 

The bar-Rhoe is contra-iudicatcd when side-bones or navicnlar 
disease are present, or when disease of the frog or siibjac«nt ti«mes 
render froft-pressure painfuL 

How would you ahoe a horse to afford speedy relief from a bruised 
heel? 
Use a shoe with hcel-culks and long branches which do not preti 
upon the quarters. 

■ Metboik of Rbstraikt, C&stiko, ere. 

Name three common methods of restraint. 
Side-line, hobbles and operating table. 

Mention three methods of restraint in the standing position and two 

in the recumbent position. 

1. Side-line, slocks and twitch. 

2. Hobbles and operating table. 

Deicribe two methods of casting the horse and ox for operattoo. 

Horse : 1, Adjust hobbles oa all four feet Pass a rope or chain 
through the rings in same and draw the feet together, causing tb« 
horse to fall. A soft bed should be provided for the horse to fill 
upon (English hobbles). 2. A casting harness may be used. A 
strong girth, provided with large rings, is buckled tightly around the 
chest close behind the elbowB. Hobbles are placed on all four feet 
and ropes arc nin from the same to the rings on the sides of the girtlL 
When the ropes are drawn taut, the horse falls and is secured bf 
tying the feet to the girth. A "figure 8" mode with the rope on 
both hocks will hold llic horse more securely. 

Ox: 1. Either of the above methods may be used. 2. A long 
rope (36 feet) is fastened, by one end, to the horns or head sad 
carried backward, making three "half-liitches" aroimd the bodfi 
one just anterior to the shoulders, another, just back of the elbo«it 
and the last around the abdomen, anterior to the external angle of 
the ilium. By pulling firmly on the free end of the roiw thut 
adjusted, the ox will lie down. Hobbles can then be adjusted. 

Mention the chief accidents that may occur in casting and securing 
animals for operation. State how such accidents may be 
avoided. 
1. Fractured vertebne. Provide a soft bed for the animal U 
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fall upon. Prevent violent movements. Be sure the patient is free 
from an abaonnal friigility of the bones before casting. Don't 
extend the hind limbs too forcibly, by drawing the feet too far 
forward and apward. 

2. Fmctupc of the citcrnal angle of the ilium. Provide a soft 
bed. Avoid throwing too suddenly. 

3. Fracture of the pelvic girdle and femur may be due to 
aboonna] fraffitity of the bones. 

4. Facial paralysis. Avoid by uong a bood>wink which will 
protect the facial nerve from injury. 

lat ansestheticB arc commonly employed in major operations and 

(minor operations on (a) the horse, (b) the ox, (c) the dog? 
(a) Major: chloroform, chloral hydrate, cannabis indica. 
Minor : eoeainc hydrochloratc, stovaiiic and ulypin. 
(b) Major : morphine, chloral hydrate and chloroform. 
B Minor: cocaine hydrochloratc and atovainc. 

^r (e) Major: ether and morphine. 
m Minor : cocaine h^'drocblorate and stovaine. 

Bine three stages of anasthesia. What drug is safest to use In the 
horse and dog? What are the best restoratives? Give 
directions for anaesthetizing the horse. 
Sta^ of excitement, stage of atia»thesin and stage of paralysis. 
Chloroform is safest for the horse and ether for the dog. 

RcetomtiveH : Aqua ammonia f ortior or omyl nitrite as inhalants ; 
nitroglycerin on the tongue ; atrj-chnine and diRitali.s flubcutaneously. 
To anesthetize the horse, give a purge and fatit for 12 hours 
beforehand. Cast and secure, cover upper nostril with gauze, checM- 
eloth or towel; close lower nostril with fingers of one hand and 
hold upper nostril open with thumb ; drop chloroform on gauze with 
each inhalation, using about ten drops each time. Watch pube 
and respiration. 

at are the dangers of chloroform anasthcsia? How may these 
dangers be avoided? 

1. Inhalation pneiunonia : Keep the head lowered to allow better 
drainage from the nasal cavitica. Fast the patient for 24 hours 
before administering the anffisthetic to lessen danger of regurgi- 
tation of food into the pharynx. Do not prolong the stage of 
UMrUieeia uimccesisarily. 

2. Syncope : Avoid giving the chloroform too fast and with !&• 
sufficient air or over too long a period of time. Patients with heaves, 
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TalTular disease of the heart, or dyspooea from an;' caase Bhoald 
be given chloroform very guardedly or not at alL 

What are the danger signals of chloroform anaesthesia? 

Pulse rapid, feeble and irregular ; respiratory movementa shallow 
and jerky and of the thoracic type ; relaxed diaphragm allows abdom- 
inal walls to retract on inspiration; cyanotic mucous membraoe, 
pupil may or may not be dilated, and involuntary micturition and 
defecation may occur, although not always a. danger signal. 

How would you anaesthetize a foot for a painful operation? 

By injecting one drachm of a 4 per cent, solution of cocaine 
hydrochlorate over each plantar nerve at the point where high 
plantar neurectomy is performed. Observe antiseptic precautions 
in injecting. 

Describe briefly a qmck and satisfactory method of sterilizing your 
hands and instruments. 

If the hands are cleansed thoroughly with soap, water and a 
scrubbing brush, then immersed for five minutes in a 4 per cent 
solution of potassimn permanganate and, finally, in a 10 per cent 
solution of oxalic acid until the stain of the permanganate of potash 
disappears, they will be perfectly sterile. The oxalic acid should 
be rinsed off with sterile water. 

Instruments may be sterilized by placing in boiling water for 
fifteen minutes. 



OBSTETRICS^ 

>t iB obstetrics? 

Obntetricut is the art of managing childbirth cases. Veterinary 
obstetrics in a restricted sense deals with the neceBsary oversiglit 
or aid duriu^ Uie act of parturition in domi'Stic animals. In a wider 
sense it indudes, besides the above, all factors concerned with gesta- 
tion and the diseases incident to pregnancy and labor both of the 
new-born and of the mother. 



Obctetiuc-il Anatojct 
lame the soft organs concerned in obstetric anatomy. 
Ovaries, uterus, vaj-ina. vulva and mamms. 

t'"'*^at is the pelvis? Name the functions of the pelvia. How many 
centres of ossification appear in its early formation? 
The pelvis is a bouy framework at the posterior extremity of the 
trunk, supporting ttic spinal column and resting upon the posterior 
extremities. It contains, sustains and protects a portion of th« 
genito-urinary ap|)arstus, as well as the terminal portion of the 
alimentary canal. It constitutes s most important fulcrum or fixed 
point in various muscular movements and supplies a pa^ageway for 
the ftetus during the act of parturition. 
Five centres of ossification appear in each half in its early for- 
mation; one (or each of the three boneji and two complementary 
centres, one for the anterior spinous procos and spine of the ilsum, 
the other for the ischial tuberosity. 

kUake a drawing to show the normal position of the generative organs 
i of the mare. Show also the kidney, the bladder and the 

' rcctum-t 

State how the bones of the pelvis of the mare differ from those of (a) 
► the cow, (b) the sheep, (c) the goat, (d) the bitch, (e) tlie 

cat. 
(a) The pelvis of the cow is longer and less vertical than in the 
WMM. Because of the greater curvature of the iscbiopubic s>-m- 
physis, the floor is concave. The pclns of the cow is more cylin- 
drical and less conical than that of the mare. 

* Unlau OtbtTwtM sUWd all nu#ation* Tclatc la tile horiw. 
tlliMesreiwiUuatntiaiwof tmportaiwe In thi* book, but this dnwtng would 
MMD oonpuKliiwly shq)]*. 
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(b) and (c) The pelvis of tlic shmp and of the goat is about 
the some as ia the cow, except, of couree, in size. The syraphjii* 

■ is nearly rcctiUoGar in its direction, and it ossifies at a very much 

H later period tliati in the eow or miuv. 

H (d) and (e) The marlcfd angle formed by tlie sacnim and 

H the lumbar vcrtebrse diminiabes the inlet of the pelvis. Tbe 
direction of the symphysis is rcctilioeAr and the pelvic cavity is 
nearly cylindrical. 

State the difference between the pelvis of tbe sheep and that of the cow. 
DifTerence is mainly in sixe. The coxv of the sheep are more 
horizontal and proportionately longer than in the ox. 

Give approximately the supero-inferior and the transverse diameters 
of the bony pelvis of the cow. 

tnlft Oudel 

Surwni'lnfnlor. 8 to 10 ioeliMi. f Inebea. 

B TraniviTss T inCibcB. T lachM. 

Name the diftercnt articulations of the pelvis. 

One sacrolumbor, two sacro-ilia^, one isehiopuhic sjinphytl^ 
and one sacrococcygeal. 

Name the ligaments connecting the last lumbar vcrtebrse with the 
sacrum and the pelvis. 
Contnmn infi;rior vertebral, supradonoliunbar, intersptnouH, 
intralaniellar, and capsular. 

Describe (a) the iliosacral ligaments, (b) the sacrosciatic ligament 

(a) The superior iliosacral lignmeiit is « thick and short cord 
which arises from the internal angle of the ileum and paawa back- 
ward to be fixed to the sacral spine where it becomes confoondtd 
with the Riipra-spinous, dorsolumbar ligamenu The inferior ilio- 
sacral ligumcnt is attached by its anterior margin to the upper half 
of the sciatic border and the interna! angle of the ileum. Its inferior 
margin i^ inserted into the nigged lip on the lateral border of tbe 
BBcnim. Its posterior border is united to the aponeurosis covering 
the coccygeal muscles, and its external face is in contact with tbe 
gluteus maguus and long vastus muscles. Tb« internal Eaoe lies 
against tbe lateral sacrneoccygeal muscle. 

(b) This is a large membranous ligament situated on the side 
of the pelvis between the sacrum and tlie coxa. It ia irre^uiariy 
(luadrilateral, having four borders. The superior border is attached 
to the lateral rugged lateral ridge of the sacrum ; the inferior ii 
fixed to the suprocotyloid ridge and ischial tuberosity : the anterior 
aida in forming the great sciatic notch, and the posterior is cod- 
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^^^ founded with the coceygval aponcuroftis. Its intomal fsoc is covered 
H with peritoneum. This ligament affords a large area for muscular 
H iosertioD as woU aa serving a means for enclosing the pelvic cavity. 

Where is the ischial notch? What vessels and nerves pass through it? 

I The ischial notch lies between atid is formed by the poHtero- 

intemal borders of the two ischii as they join at the symphj'siM. 
The artery of the bulb in the male, the perineal artery and the 
artery of the elftori^ in the female, all being branches of the internal 
pudie artery, paas tlirough the ischial notch, aa does the pudic nerve. 
Mcrlbe the structure of the vulva. 

The vulva lies immediutely beneath the anus and opens exter* 
Daily by means of a vertically elongated slit, bounded by two lips 
(labia vulvie) which meet above and below to form the superior and 
inferior commisHUres. It has two groups of muscles, which are 
chje0y circular, and are termed anterior and posterior oonatrictors. 
The vulva is lined with mucous membrane, continuous with that of 
the bladder and vagina. Within the vulvar cavity, about four inches 
from the exterior and lying on its floor, is the meatus urinarius, the 
terminal opening of the urethral canal. In the inferior is the eUtoris, 
an erei>tile organ two or three inches io length, composed chiefly 
of erectile tissue. | 

Describe the mucous membrane of the vulva and state what kind of 

I epithelium covers it. 

It is continuous with that of the vagina and bladder and is 
ro«}--red in color. Near the free border of the labia, it often shows 
blaek pigment patches. It contains a great number of mucous fol- 
licles and sebaceous glands, The epithelium lining the volva is of 
stratified pa\-ement type. i 

Give the anatomy of the uteruB. 

The uterus is a muxculoniembranous sac, situated in the sublum- 
bar and pelvic regions of the abdominal cavitj*. It is related above 
to the rectum ; below, with the bladder ; anteriorly and laterally, 
with intestines, and behind, with the vagina. 

It presents for study a base und two comua. The base ia 
coustrict«d posteriorly to form the cervix (or neck) and com- 
municates with the vagina through a circular opening, the os. The 
base is continuous with the two coniua, right und left. The 
oomiia have a superior or convex and an inferior or concave 
curvature, a base continuous with the uterus, and a summit con- 
tinuous with the oviducts. 
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The titonis is supported by two broad ligaments which desceno 
from the sublumbar region U> the sidva of tbe Dtenu and comaa. 
and envelop the ovaries and their ducts; two nidinientary, round 
ligaments nmning Crom the sides of the uterus to the beginning of 
the inguinal canal. 

The uterus is made up of three coatfi, an outer serous, derived 
from the peritoneum ; n middle, muscular ; and an inner, mucoua: 
Blood is supplied to the organ by the utcro^varian and uterine 
arterieH, and it is innervated by branches from the mesenteric and 
pelvic plexiiHes. 

Describe the uterus of the bitch. 

The body of tlie uterus is short, bat the eomua are very long 
and folded, and float among«t the intestinal convolutions. Its cervix 
projects into the Tsf^ina. The mucouR membrane is very loose and 
gathered into folds. The muscular coat is well developed and 
Js covered externally with peritoneum. 



What is the normal size of the body and horns of a non-pregnant sow? 
Body about two inches long ; horns, four to five feet. 
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Give the blood and nerve aupply of the uterus. 

Uterine and utero-ovarian arteries. Innervated by branches 
from the small mesenteric and pelvic plesuseB. 

Oeacribe the ligaments of the uterus. What are the functions of these 
ligaments? 

The broad ligaments, two in number, are irregularly triangular 
in shape, and are more developed bpforo than behind. They deaccod 
from the sublumbar region to be attached by their inferior border 
to the sides of the upper face nf the body of the uteras and tbe 
small curvature of the cornua. They sustain the Fallopian tubes 
and ovaries. These ligaments are close to each other poetoriorty in 
the region of the cervix but separate anteriorly like the branches of 
the letter V. They suspend the uterus in the sublumbar re^D. 

The round ligaments, two in number, outaide of the brood liga- 
ments, contain in their folds a small thin muscle. These ligameatl 
run from the itides of the uterus to the beginning of the inguinal 
canal. Their function is to support and retain the utents in iti 
proper ponition. 

Describe the glands of tbe uterus and give their functiona. 

Tbcy are mucous glands ami are designated simple and cylin- 
drical. The former, most numerous near the cervix, secrete the pecn- 
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~tiar traMpsicnt mucoiu found ther«. The cxItndHcal. utcritip or 
utricular glands are closely situated and are often twisted in u spiral 
fashion. They resemble other muoons glands with spheroidal epi- 
theliuiD in the bottom of the tube and columnar c«lls in their ducts. 

Describe an ovary. 

A small ovoid body, situated in the aublumbar regioD, with a deep 
noteb or hilus on its upper surface which receives the oviduct. It 
Ls ttttaehed \iy the ovarian ligament to the uterus and supported by 
the broad ligament. 

It is covered by a serous coat except at the hilus. UnderQeatb 
tbia coat is a strong fibrou.'^ coat and bt-neuth this cost ia the ovarian 
tianu proper. Th^ lattt-r is hard and grayUh-rcd and is divided 
into an external cortical and an internal medullary portion. The 
cortex is made up of oonnrctive tissue and holds large numbers of 
Qraafkn vesicles or oviaacs which contain the ova. The mcdulUt 
is red and spongy and is composed of connective tissue which is 
richb' supplied with blood-vessels. Tlit- ovary receives its blood 
from the utero-ovsrian artery and is innervated by a branch from 
the mesenteric plexus. 

I State how the ovaries of the mare differ from those of (a) the cow, (b) 
the sheep, (c) the goat, (d) the jMg, (e) the bitch, (() the cat. 

(a) Much Kmulk'r thiiti in the marc, but are identical in form 
and structure. See answer to preceding <iue8tinn. 

(b) and (c) Same remark applies here as given in (b). 

(d) The ovary is lobulated in Ihe pig. 

(e) and (f) Slightly lobulated in aspect. 

Describe the mammary gland. 

The mammary gland con)(iHt.<* of two glandular bodies situated in 
the pOAterior and inferior abdominal region. They are bemispheri- 
eal in shape and terminate below in a smsll prominence, the teat. 
Externally, they are covered with skin, beneath which is a fibrous 
coat which sends prolongations into the interior of the gland. The 
glandular tissue contains aeini which open into laotiferoits ducts. 
These duets unite and form canals which, in turn, form two, three 
or four sinuses that open by several eanabi on the teat. The external 
pudic arter? supplies the gland with blood and innervation is 
received from the first pair of lumbar nerves. 

Describe the mammary glands of the bitch. 

These are ten in number, arranged in two rows of Sve each, 
and extend from the inguinal region to below the chest. They have 
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DO Kalact{f«rous T«*«rvotrs and the Itidtifcrous dacta unite 

iuto u vuriable number of canaU that pawx rhrougli tbe tettl U> pieroa 

its extremity by from five to ten orifices. 

Describe the vesiculae Bcminales and give their function. 

The vesiculffi seminales are two oval j»ouche», oitunted above 
the necJc of the bladder, and having a body and an anterior and 
posterior extremity. The latter is tapering and unites with the vas 
deferens to form the ejacutatory dnct. The anterior extremity 
forms a rounded cul-ile-Bao partially covvrc^l with peritoneum. The 
walls are composed of three membranes : an internal, mucous ; a mid- 
dle, muscular ; and an external, fibrous. The function of these bodies 
is to ittore semen for the copulatory act. They also iH'crote muciu 
which tends to dilute the semen much the same as the secretion from 
the prostate and Cowper's glanda. 

Are the vesiculae seminales found in all the doineatic animals? Ex- 
plain. 

No. Tboy are not found in the dog and cat. 



Phtbiolooy 
State the four chief functions of the generative system. 

Copulation, imprettnatinn, fetation and parturition. 

Describe the Fallopian tubes and state their function. 

The Faltupjan tubes, or oviducts, arc two small cylindrical flex* 
uoiis canals, about ten inchea long, one of which is lodged in each 
broad ligament. They extend in a tortuous manner from the uterine 
cornua to the ovaries. Tliu calibre of tlieir canal is very small at 
the uterine extremity, scarcely admitting a hair, but it enlarges at 
the ovarian end, where it tt-rminatc^ in a pavilion. The pavilion 
is fixed to the external aide of the ovary and opens into the peri- 
toneal cavity. The function of these tubes is to conrey the ova fn» 
the ovaries to the uterus and spermatozoa to the ovary. 

State what takes place in the ovary during the period of menstruation. 
Give the reason for the piixcd appearance of the ovaries in 
old age. 
During menstruation there is an increased blood suppl)- to the 
ovary. A certain Graafian vesicle, or vesicles, oceordiug to the 
species, becomes more voluminous -than the others, raises the envelop- 
ing membrane of that body and projects on the surface. Aroond thit 
vesicle the blood-vessels enlarge, and effusion takes plww ; the otp- 
aule distends and gives way, allowing the ova to escape. 
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^^^^ The pitted appearance of the ovaries in old age ia due to repeatwl 

H ntpluriiig of Graaflao vesieW and tlii; skriukiu^ aud eiuntirizatiouti 

^f of the same. 

Define estrum, gestation and urachua. 

IEstnun is a oondition in a female closely related to ovulatioa 
wtttcli is manifested by an irretustible sexual de3ir«. 
By gestation ia meant the period of time extending from the 
fertiIi£Btion of the ovum until parturition. 
The iirachus ia a canal found in the fistua joining tlie bladder 
with the allactois. After birth it becomes a cord extending from 
the apex of the bladder to the navel. . 

Define fecundation, abortion, eutocia, dystocia. 

h Fecundation is the fertilization or impregnation of the ovum, 
which oovum when it ia reached by the Mjiermntozoon. 
Abortion is the expulftion of a fcetns before it is viable. j 

Eutocia is a normal parturition. 1 

Dystocia is an abnormal, painful, or slow )>arturItion. I 

Define the corpus luteunrt Describe the changes in the ovary after 
fecundation. 
The corpus liiteum, or "yellow body," is a yellow mass in the 
ovary in the place of an ovisac which has dischargt^d its ovum. If 
the ovum has been impregnated, the corpus luleum grows and lasts 
for several monthn, usuall}' throughout pregnancy. !f tmpregiiatioa 
has not taken place, the corpus luteum d'-gcncrutcs and Khrinka. 

f Define (a) a true corpus lutcum, (b) a false corpus luteum. 

If the ovum has been impregnated, the corpus luteum grows and 
laata for several months and is called a "true corpus luteum. " If 
impregnation has not taken place, it degenerates and shrinks and 
is called a " false corpus luteum. " 

[Describe the corpus luteum in the cow and the sow. 

See preceding uriKwers. The ovisac is filled with lymph and 
blood, projects beyond the ovarian surface, and is deep yellow in 
color in the cow, and a yeUowisb-browD color in the sow. 

Give the cause of menstruation. ' 

Not definitely knows. It is thought to be due to the shedding 
of the epithelium of the mueous membrane of the uterus. This 
exposes the timic of the capilluriut!, causing them to rupture because 
of their distended condition. 
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I« the tnenstnul flow independent of the influence of the ovaries? 
Explain. 
No. There is a close bond of sympathy between the ovaries and 
the utcniK. which defies explaiintion. It is well known that, aft^r 
removal of the ovarieti, menBtriiation ceaaea to occur. 
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Define embryology, embryotomy, hydrocephalus. 

Embo'ology le the science which treats of the development of 
the embrj'o. 

Embrj-otoniy refers to the cutting up of a fcetus to faoilitata 
deliverj'. 

Uydrooephalufi is a fluid effusion within the cranium. 

Name the female generative organs and state the function of each- 
Ovaries : generate ova. 
Oviducts : serve to convey the ova from the ovaries to the utenu 

and spermatozoa to the ovary. 

Uterus: place of nourishment and development of the embrj'o 

and fa?tus. 

Vagina : copulatory organ and passageway for the foetus dur 

ing parturition. 

Vulva ; sumo as thL^ vagina. 

Mainrnfe : supply nourishment to aew-born. 

Define orgasm. 

Orgasm h the crisis of venereal excitement, that is, the time 
of ejaculation of semen. 

State the organic modifications the genital organs undergo after labor. 
Thf ulcniK rediiocK in volume and weight by ih<! oxidation, de- 
generation and absorption of the cells of the muscular fibres. The 
mucous membrane, which has boon enormously thickened, under- 
goes fatty degeneration and modification until the uterine interior 
presents the appearance it possessed before impregnation. Tlu 
cervix coulracte, closes and regains its former shape. 

Describe the difference between the maternal and the fcetal cotyledons. 

The maternal cotyledons arc dark-j-ellow in color and thoir 

surface is covered with crj-pts. The fetal cotyledomi are bright-red 

in color and on their surface is a multitude of long, branched villi 

which are received into the depressions of the materaal eotylodona 

Are spermatozoa always found in the semen? Explain. 

No. They are usually absent in cases of cryptorchidism, testicular 
tumors, inRjimnuition^ nnd degenerations of the testicles. Hydro- 
cele may prevent the formation of spermatoioa. The following f"" 
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ditioiis: — debilitating diseases, o\-erwork and tiiimwiiir sexnsl use, 
individuslb' or jointly — lessen the ubunduicv of tlie male fcrtiliziog 
elemont^ and in .some cases may lead to « complete abseoce of same. 

Is the vagina strictly a generative organ? Explain. 

Yes. Bocuiisc it evrvcs ns an organ of <.-opuIution and as a passage- 
way for the fcettis only. 

ive the meaning of each of tiie following terms: unlparoua, multi- 
parous, primiparous, pluriparous. 
UniparoiiK t-<'fcni to aiiimaln which bring forth but one dTepring 
at birth, as the mare and cow. 

Hultiparotu refers to animals which bring forth several offnpring 
at one time, aa the bitch and cat. 

Primiparous : Bearing, or having bomo bat on« o&pring. 
Pluriparous: Same as multiparouR. 

that is the influence of the pregnant uterus on the neighboring 

organs? 

The inimriise volume of tlie pregnant uterus occasionally divturba 

the neighboring viscera as shown by colic, t)'mpaniteR, eonsUpation, 

adema, coughing and paraplegia. Pre»8iirc on the sciatic nerve is 

sliowii by cramp of the posterior limbo. 

low is the period of menstruation characterized in (a) the cow, (b) 
the sow. (c) the bitch, and (d) the cat? 

(a) By nervous excitement, resUcsBnea.s, bellowing and motmtiug 
other animals of its spocioH. There is an increased secretion of 
mucus from 1h« vulva and, toward the end of tlic period, blood-clots 
or a slight bIood-«tatned discharge. The period lasts about 2 days 
and reappears every 31 dA>'s unless impregnation oocurs. 

(b) The sow manifests rut by restlessness, rooting, squealing, 
swelling of the vulva and » KHiij^uiiuiIcnt diKchurgc therefrom. The 
appetite is impaired and she seeks the company of the opposite sex. 
The period lasU from 2 to 5 days and n.-appcar8 in 15 to 30 days, 
but usually every month. 

(c) By nervous excitement, restlessness, wandering away from 
home, seeking males, swelling and turgidity of the vulva, frequent 
urination and a sanguinolent ditichai'ge. The appetite is caprieiouii 
and thirst is incrcust-d. The period lastx from 2 to 3 wevks and 
appears twice a year (spring and autumn, as a rule). 

(d) By nervous excitement and an over-affectionate disposition. 
There is an uncontmllable desire to seek the opposite sex. Rest- 
is a notable feature and the movements of rolling and other- 
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wue betray the prerailiog desires. The generative orftans an 
more or Ipjw turgid and Mawtivc and the nrogcniial secretiona are 
increased. Thut phenomenon uppoan 3 to 4 timoi a year. 

What ia an emmenagogue ? Name tyro of the principal cmmena- 
gogucs. 
An emnu-na^frtie is tiny agent which stimulates or favors the 
menstrual discharge. Ergot and rue are well known einmeiiagofcueti. 

Describe the secretions of the foctua. 

Mucus ii »ix-rci«-d by t]w glands of the mouth, oaopbagus am) 
stnmach. Itilc in secreted hy the liver, and emptied Into llie iiu«- 
tinea where it is mixed with the 6utd thrown out by tlie glands 
then.', forming mceonium. Urine \» Piecreted by the kidneyB, and 
the thymus, thj-roid, spleen and suprarenal glands are said to be 
active in fetal life. 

Name the secretory glands that are active in fetal life. 
See answer to preceding question. 

State the duration of pregnancy in (a) the mare, (b) the cow, (c) the 
sow, (d) the bitch, (e) the ewe. 
(a) 330-340 daya; (b) 270-280 days; (c) 115-120 days; (d) 
58-65 days; (e) 145-155 days. 

Trace the journey of the ovum from inciptency to the accompUahment 
of fertilization. 
After rupture of the Qraofian vcisicle, the ovum escapes and ii 
conveyed into the Pallopiait tube by meana of the fimbriated extrem- 
ity of the same. It passes dbvn\ tlie tube to the uterus where it il 
met by the spermatozou. This meeting may take place in the ovidiut 
but the o\-um usually continues to descend to the uterus. 

Describe physiologically the impregnation of the ovum. 

The spermatozoa p&sa through the outer layer of the ovoni 
(zona pcllucida). The germinal vesicle, or nucleus of the otuu, 
disappears and a somewhat opaque, embryonal fclI (pronneleiu) 
succeeds. With the formation of the pronucleus, tlie vitcllus bcoouM 
separated from the zona pellucida and begins to rotate tliereio. 
Then a segmentation of tlie embryonal cell into two portions occurs; 
each of these two portions divide into two, etc. This dtviajon and 
subdivision continue for a short time (2 or 3 days) until the stagt 
of morula is reached. At this stage the mass is still Mphcrical, ii 
surrounded by the vitelline membrane and the zona pellucida, and 
contains the mass of cells resulting from the repeated divisioiu 
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before mPDtioned. After tbia the mass ealargeti, cbangen shape, and 
tho i^crmiuBl layers form. 

Give the composition of cow's milk. 

Water «T 

Solid* IS 

Albumin 3M 

Ffct 4M 

Uetow 4Jn 

8«lw 7ft 

State the difference in the composition of the milk of the mare and 
that of the cow. 
Gee answer to preceding question. 

Hare*s milk L'ontains more water and sugar but lesa fat and 
albumen than cow's milk. 

Average composition of mare's milk is as follows: 

Water U.8 

SolMw 8.8 

Albumen S.8 

FM J 

Urtoae 4.7 

S«lu Jl 

What is colostrum? Give the cpmpoaition of colostrum. 

("olostrum is the first fluid Ht'cretod by the manunaiy glaud afl«r 
delivery. Its avl^^llgt^ vompoKitiou is as follows: 

W«l*r 76.8 

Allnuii«n uid cAMin 15j0 

Frt SJ 

LMtoae 8.8 

8dU 3jO 

PRBGNANCT 

)escHbc the idtysiologic and anatomic modifications that the uterus 
undei^oes while the foetus is developing. 
The uterus aMumcs a somewhat oblong or globular form. Ibi 
niunu becomes redder, thicker, more pulpy and vaaetilar. The 
■eroQB coat also hypertrophies and the fibres of the muscular coat 
increase in number and volume. The uterus, at this time, is more 
aeunti^'e to nervous Rlimuli. The increase in volume and weight 
causes it to descend and rest upon tlie ubdomiaal floor. The os 
uteri is firmly closed by the contraction of the circular muscular 
fibres of the eervix and is sealed with an albuminoid i-lot. As 
parturition time approaches, the ob rduxes and, when labor begins, 
dilates widely. 
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Sute what changes take place in the generative organs of tbe female 
after conception. 
See answer to preceding (lueetion. 

In addition to the chsBges in the uterus, a true corpus luteun 
forms in tbe ovaries, and tbe mammary glands become activated. 

What precautions should be taken in regard to tbe care and food oC 
pregnant animals? 
They .should be refrularly exercised and well fed on easily dlgwted 
nntritive food which does not constipate. Plenty of pare water is 
eBseutidl. They should be well fcroomed und provided with clean and 
commodious quarters, especially as parturition approsdies. Hanb 
or cruel treatment and sui^icul operations should be avoided if 
possible. Avoid, al-^, stronp: medicines such ns drastic purgatives, 
powerful narcotics, etc. Tbe milkinc; period of cows should be 
limited to sm-ea or 8«ven and one-half months, to allow the foettu 
more nutritive material for its perfect development. 

Name the principal signs of pregnancy. 

Absoiioc of c^trum. enlargeincnt of abdomen, enlargement of tbe 
mammie, feeling of the fcetus per rectum, per vaginam, or through 
the abdominal wall. nuHcultntion of the fetal heart-beat, and observ- 
ing the movi'ments of tbe living fcetus. 

How would you determine that a mare is pregnant during the absence 
of any physical evidence. 
By obtaining; a sample of her blood aod luibmtUiii; it to • 
laboratory (Abdcrhalden) teat. 

DeKribe (a) ovarian gestation, (b) tubal gestation, (c) abdominal 
gesution. 

(a) Ovarian gestation is rare. Apparently it is due to a Hilun 
of the ovum to escape when the ovisac ruptures. The spermatocos 
passes up the oviduct and imprcgnutcs the ovum, which then pro- 
ceeds to develop, as in normal gestation. 

(b) Impregnation occurs in the oviduct. The ovum beconiet 
attached to the walls of the duct and development proocods. Wbeo 
the fcetus attains a sufficient size, tlie oviduct mplurCH and fatal 
hemorrhage may ensue, or the fcetus may become attached to or 
imbedded in the peritoneal surface, and continue to develop. 

(c) Abdominal gestation may follow rupture of the gravid 
ut«rus or tbe ovum may fall into the abdominal cavity, following 
rupture of the ovisac, and become impn-gnatcd there. Tbe fotut 
becomes attached to the abdominal wall's or some of the viscera and 
tbe fetal membranes closely invest the fetal body. 
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fDctcribc extra-ut«rine pregnancy. 

Extrs-utM-iru- |)n'gnuiii.'y is tb« vsistcncc. tor a greater or leas 
period or ttmc, of a living ovum outside of the uterine cavity, but 
within the abdominal cavity. (Bee answer to preceding qnesUon.) 

How are the varieties of extra-uterine pregnancy commonly desig- 

Inated? 
Ovarian, tubal and abdominal geRtatJon. (See cxptanatioa 
above.) 
What ore the effects ot indigestion on pregnant animals? 
T>'ixipanttes, constipation and diarrhoea usually accompany indi- 
I gcsUon. These conditions tend to producw abortion throngb presis- 

' ure, straining and rcflexly, respectively. Piirlhcnnore, indigestion 
causes inanition and thereby prevents the mother from properly 
Dourisbine the Ccrtus. 
Give the function and describe the early development of the placenta. 
The function of the placenta in to eslabliah communication be- 
tween the mother and foetus by means of the umbilical cord. 

In the mulberry stage (stage of morula), the zona radiata 
throws out tufts, the primordial chorion, which unite nitli tlie 
uterine muGo«a. This zone soon becomes attenuated and disappears 
while the blaatodcmi enlan^es within it. But this primitive chorion 
is not permanent, it is replaced by another, similar, hut more effi- 
cient structure. 

From the surface of the outer layer of the blastoderm, tufta or 
villi grow out to extend into the uterine mucosa. Through these 
villi, there is an exchange of nutritive material and waste products 
between mother and foetus. This i§ later supplanted by a permanent 
attachment, formed by the tufts of tlic allantoic which gipw out 
through the amniotic chorion to gain an intimate relation with the 
blood-vessels of the uterus. 

Describe the phenomena of nutrition in the fcetus. 

I Before the plaeeuta iit formed, the ovum is bathed with an albu- 

minoid substance which nourishes it during early development. 
Later with the development of the placenta, which brings the capil- 
lary systems of the mother and foetus into the closest relationship, 
Donrishment passes to the foetus by osmoais. 
: 



Define (a) xonary placenta, (b) diffuse placenU, (c) cotyledonaiy 
f^centa. 
(a) A placenta whieh is band-like in form. In the bitch and 
eat, the placenta forms a thick, annular band, or zone, about one 
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and one-half inches wide. passinR around the middle of the chorioi? 

(b) A diffuse placenta is one in which the chorionic villi arc 
diffused over the entire surface of the chorioD. 8«en io the marc 
and BOW. 

(c) A placenta in which the villi are restricted to certain areas 
(80 to 100 in number) called ootyledona. Sc«n in cows and sheep. 

Mention the animals in which cotyledons are found. 
Cow, Mhcep and goat. 

Describe the umbilical cord and state Its function. 

The umbilical cord ia a collection of vessels which extendn from 
the placenta to the fetal umbilicus. It is about 35 inches long in 
the mare and 15 inches in the cow. It ia formed by the allantoic 
stalk, surrounded by the amnion, and includca the remnant of thu 
vitelline duct. For convenience of description, it may be divided 
into an amniotic and an allantoic portion. The anmiotio, the longer. 
extendH from the nmbiticua of the foetus, throujli the amniotic cavity, 
to open into the cavity of the allsntoia. It contains the following; 
atnicturex : the amnion, tlie two umbilical artcricii, the two umbilical 
veins which are sometimes fused into a single vesHel, the urachut, 
and the vestiges of the vitelline duct, bceidcK Whartonian gelatin. 

The allantoic portion consista, for the most part, of the mass of 
nmbilicnl vessels ; other Btructurra found in it are the remnants 
the vitelline dupt. and Whartonian gelatin. 

The iimbilii^al cord forms a bond of communication between L 
fcetus and the placenta. 

Describe the position of the foetus in multiple pre^ancy. 

Each fa'tuji may have ilts own amnion and chorion, or each m. 
have its own amnion, but the same chorion. Oeoasionally, in t 
prei^nancies, one foetus is more or less enclosed within the 
of the other. 

In ruminants (cow and ewe) each of the twin foetuses usuall 
occupies one cornua of the uUtrus and prenents with the head to 
the OS uteri ; although occasionally they present altemalely, that ii 
one anteriorly and tlie other posteriorly. 

What is the liquor amnii? Give its functions in pregnancy and during 
labor. 
The liquor amnii is an albuminous alkaline fluid, found in the 
amniotic sae, in which the fovtus is suspended. It contains about 
99 per cent, of water, as well as albiunin, sugar, urea, and other 
urinarj- products, also meconium. The amount of the Suid io 
mare and cow varies from 5 to 6 litres. 
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During: prefcnaney, it is uaeftil in : 1. Preserving an equable 
temperature for the fatus. 2. Protecting the skin of tlic f<etun. 
8. Favoring movements of the fcctus by equalizing premure. 4. Pre- 
TMiting injuries of the foetus from external moA-ements. 5. Pro- 
tecting the mother from injury by fetal movements. 

During labor, it protrudos the membranes and dilates the os uteri, 
protects the fcetus from \iolent uterine contractions, and lubricates 
the vagina, thus facilitating passage of the fstus through it. 

iMention the four stages in the process of sexual generation. 
' Copulation, fecundation, gestation, and parturition. 

Deacribe the operation of artiBcial impregnation. 

This opemtion eonsuits of transferring semen from the vagina 
of a female, nnth which the male has reeently eopulatfd, to the vagina 
of another female. No special apparatus is necessary, in fact, any 
ordinary sterile syringe, or the hand will aiuiwer the purpose. 

Cleanlinees must be observed. Allow the male to sen-e a female 
■ad, promptly afterward, withdraw some of the semen into the 
eynage and inject it into the cervical canal of the second female. 

Describe an impregnator and state how impregnation is accomplished 
by its use. 
An impregnator is an instrument designed to keep open the m 
Qten during copulation and thus iuHtiru a direct discharge of the 
semen into the uterus. It consists of a hollow, soft-rubber tube, 
3 to 4 inches in length. It is constrictt'd in the middle portion and 
6ange<l at the posterior end to prevent it from falling into the 
utenw. Those who advocate its use do so with the belief that sterility 
in BMWt eases is due to occlusion of the os. Intelligent breeders 
ignore the instrument. Prof. Williams, in bis "Veterinary Obstet* 
rics," regards the use of impregnators as "a harmless diversion 
which ordinarily will not prevent conception." 

Mention the changes In position of the neighboring organs during the 
development of the uterus in pregnancy. 
The vagina is draM-n forward except in the last stages of gesta- 
tion, when the fa-tus protrudes into the pelvic cavity. The stomach 
is pushed to the left and the intestines and liver are compressed ; 
the diaphrapra is pushed forward and the abdomen becomes en- 
larged, rounded and pcndulant 

I State the function of the liver in fetal life. 

It serves as a blood-forming and blood -puri tying organ. 
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What is the blastoderm? How are its membranes divided? 

Tbe bla&toderm ia the delicate membrane which lines the 
peHucida of tbe impregnated ovum. Ite membranes are divided] 
into kypoblaii, mesoblast and epibUsst. 

What do the different layers of the blastoderm form? 

The hypoblast forms the epithelium of the alimentary oatial' 
of th« orgiins ootim'uU'd with it, mid that of Ihe uir-paasages. 

The meHobla-st de\-elopH into the skin and connective-tissue Htnie- 
tures, the bones, miiselex, organa of excretion, and internal genitals. 

From the epiMast arc dovclopcd the vpidcrmi» mid opidcnnie 
timiefl, such as nails, hair and glandi) of the Rkin, the nervous ays- 
tern, the external HenHe-orgiins. as ear, eye, et«., and th« mueow 
membrane of Un! muulh and anus. 




What changes take place in the blood of pregnant animals? 

There is said to bo an increase in the volume of the btood in the 
bod^' of a prt-^nant animal, but a dcerease in its corpuscles and solid 
constituenU. Quite recently, investigators have proven the pres- 
ence of a certain substance in the scrum of pregnant animals which 
. is of value in diagnosing pregnaney. 

Name the envelopes surrounding the fcetus and describe each. 

1. Chonon, the outer envelope, is a vast, membranous, eJoaed 
BBC It being moulded upon the uterine wall, resi^mbU's the ulenn 
in form, having a body and two comua. The comua are noequAl ia 
size, the one in which the foetus lies being the largest. The external 
surface of the chorion is studded with tunall, red tubercles, formed 
by the placental villous tufts which join it to the internal surface of 
tbe utcnts. The internal surface is lined by the external layer of tbe 
allantoic, except at the umbilical cord, where there exists a kind of 
conical infundibuliun, occupied by the umbilical veaielc. It is unitod 
to thL- allnntois by a layer of mucous connective tissue. 

The (rhorion not only plays a mechanical part in protecUug tbe 
fcetus and supporting the placental blood-vessels, but it holds cer- 
tain nutritive materials. 

2. Tbe amnum, tbe second sac enveloping the fcetus, is a thin, 
transparent membrane. It floats freely in the interior of the chorion, 
but iR only united to it at one point through the medium of the 
umbiticul cord. It is ovoid in shape and contains the fietus which 
is attached to its imicr face by the vessela of the umbitioal oord. 
In the early embrj-onic stage, it closely envelops the embryo bot, 
later, it is distended with fluid (liquor smnii] aod is thus sepanled 
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from the Foettui. The smooth, ioteraal face aecret«s tlie liquor amnii 
which bathes tlic fostus and serves unportant fimcttoos. The exter- 
nal face is closely ailfa«r«nt to the inner layer of the allantoift. 

The amnion is made «p of three layers : a very thin, connective- 
tisHuc mi-mbrant' that adheres lo the allaotoifi; a membrane-proper 
which is made up of connective tiaaue and flome muscular fibres ; and 
an epitheliul layer which linos the latter. 

3. The allantois Is a thin niembrnne which lines the inner face 
of the chorion, and is reflected around the insertion of the umbilieal 
rord to l>c spread over th(i outer fuee of tiie amnion. By so doing, 
it transforms the chorionic sac into a kind of aerons cavity with the 
amniotic sac enclosed within it. The allantoic cavitj* communicates 
with the fetal bladder by moans of the urat-hus. The structure of 
the allantoiH in slightly 6broua with an epithelial layer. 

escribe the development of the skin of the fcetus. . 

The skin is developed from the middle and outer layers of ttft ' 
blastoderm (the me!<oblaAt and epiblaHt). From the mesoblast, the 
skin-proper, or derma, is formed, and from the cpiblast, the epi- 
dermis and epidermic tissuea, such as the nails, hair, sudoriparous 
and sebaceous glands are formed. Blood-vessels are apparent in 
the derma as early as the third month. The homy and mucous 
layenc of the epidermis are distinguished soon after. As the foetus 
increases in volume, the epidermis e:ffoliutes and its debris is found 
in the liquor amnii. Hair is developed in the epidermic laminie 
which are prolonged into the substance of the derma. It is seen on 
the eyebrows, tips and the joints of the limbs early in fetal life, 
and by the sixth or seventh month covers the body. 

!Bce the development of the nervous system. 

The first trace of the central nervous system, the neuraxis, is 
found in the primitive groove, resulting from an invagination of the 
thickened ectoderm. The groove deepens and the neural folds which 
border it increase in prominence until they fuse together al>o\'e, 
K toaking a closed canal, lined by ciliated epiblastie cells. This canal 
'persists throughout the animal's life as the central canal in the 
spinal cord, and as the ventriclea of the brain. The deeper epiblastic 
cells in the walla of the canal develop into the nerve-ccUs of the 
cerebrospinal axis. The anterior part of the canal shows three 
auceoisive dilatations which ultimately become the various divisions 
of the brain. The spinal motor nerves arise from the cord and 
the sensory branches appear to be developed from the spinal ganglia 
which are separately formed. 
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DeBcribe the situation of the pregnant uterus in the mre and GOW. 

Tho pregnant uteruti occupies the floor of the abdominal eavity. 
In the mare, it is displaced somewhat to th« left by the petrie 
doxiirc of the colon and passes beneath the latter to the left of the 
median line until it reaches the diaphrafcm. la the cow, the nimeii 
displaces the pregnant uteros, caumng it to poaa downward and 
slightly to the ri|tht of the median line to reach the diaphragm. 

Describe the position of the foetus in the ninth or tenth month of preg- 
nancy. 
The head is directed backward and ventrally in such a maniKr 
that the lower jaw is in contact with the throat, and the moutli 
touches the sternal rcpiou. The neck lies against the maternal 
sacrum, The fore limbR are flexed in Hueh a manner that the knee* 
are ajfainst the middle of the head and the feet, the umbilicus. Tlie 
hind limbs are Hexed under the bod^- and the pelvic portion of the 
fcetufi is in the bottom of the uterus, near the stomach. 

Trace the growth of the urinary organs. 

Thu kidneys arise from the Wolffian bodice. These are glandular 
bodieH which appi^ar very early in embryonic life, one on each skJ* 
of the vertebni> and extend from the heart to the pelvis; Each 
empties through a duct into the eloaea. These bodies are pi-rhapt 
more eonceriied in the development of the sexual organn than tho 
urinary. At any rate, early in embryonic life there appears near 
the beginning of each Wolffian duet, an outgronlh, or eul-do-sso, 
which forms the pelvis of thf kidney. From the walls of these ssos, 
a number of brandling tubules arise to become the urinary tubulet 
and thus complete the kidney. The posterior part of these ssa 
become the ureters which empty into the cloaca. The bladder ii 
derived from a dilatation of the abdominal portion of the allantoia. 
Posteriorly the allantois is constricted to form the urethra. The 
extrapclvic portion of the latter is formed by the closiuf of the 
genital furrow of the penis. 

Abortion 
What is meant (a) by abortion, (b) by premature birth? 

{a) The expulsion of a fcBtus from the uterus before it is siifl- 
eicntly developed to live, 

(b) The expulsion of a foetus from the uterus before the proper 
time but in a viable condition. 

Give the symptows of abortion. 

In many cases there arc no premonitory ^^ptoms, and often the 
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first evidenoe is the presence of the tcetu*i and ite membraneB. In 
otJter eases, waroiog is ^ivcn by the an'ollen vulva and its miico* 
ptirulent dincharge together with enlanrement of the mamnuc. Fre- 
quently, there is u secretion of milk for daj-a and even weeks before 
abortion occurs. The act of abortion is brief and is aocompuoied 
by labor paina as in normal birth. For several dn>'8 following, a 
muoou>! discharge, tinged with blood and often containing particlea 
of pus and after-birth, \s observed. Unless complicatiouH oosuc, 
the mother seems to be but little iRconvenienced. 

Mention some of the causes of non-contagious abortion. 

Mechanical injuries, severe hemorrhage, castration, dmga, eer- 
tain infectious diseases, such as foot-and-mouth diiieasu, bog 
cholera, etc. 



Discus* the etiology of infectious abortion in cows. Describe briefly 
the course and symptoms of infectious abortion. 

(There arc many conflicting opinions on tdl phases of this 
disease.) (See page 207.) 

Infectious abortion in cows is duo to a short bacillus (baeillua 
of Bang) which is carried from cow to cow by the bull, although 
other means of transmission are recognized. Entering the uterus, 
at the time of copulation, or later, it produces a catarrhal endo- 
metritis with a fibrinous exudate which causes a separation of the 
placenta from the uterine wall, and abortion foUown. Some authori- 
ties think the infection enters by way of the digestive tract and 
udder, and is carried by the blood t« the cotyledons. In many cases 
the infection remains in the system from a previous abortion. 

In the majority of eases abortion occurs at about the fourth to 
sixth month of pregnancy. It may occur much earlier or very near 
the end of gestation. The foetus is usually bom dead, or, if alive, it 
very rarely survives. A few days before abortion occurs, a yellow, 
or reddish-tinged mucopurulent discharge ia seen to escape from 
the vulva. The latter becomes reddened and swollen. The milk 
secretion le-ssenet, and finally, with very little straining or apparent 
inconvenience, the foetus is expelled. In a great majority of cases, 
portions of the afler-birth are retained and a muoopunilent, blood- 
tinged discharge follows for ten days or two weeks. The infection 
remains in the internal genital organs for several months, so it is 
quite common for the cow to abort a second time. After the second 
abortion, the infection seems to dijiappcar, or at least the animal 
is immune to its cffecta. 
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Name the disease produced by the bacillus of Bang, giving: metbwls < 
treatment. 
InfectiouB abortion. 8ec answer to preceding question. 

What methods should be employed in the control of an outbreak of 
infectious abortion in a herd of cows? 
Separate the infected from the non-infected. Bum aborted 
foituses, after-births, and soiled bedding. Disinfect stalls and gut- 
ters. Irrigate the uterus of raeh aborting cow with a 1-1000 solu- 
tion of potassium permangunutc. Wash the estemal genitals of all 
pregnant cows with the disintcctAnt. Separate attendants should 
be assigned to the two divisions of thp herd, Tiie sheath of the bull 
should be disinfected before and after copulation. A separate hull 
might be used for infected and non-infceted cows. Precaationt 
should be observed in introducing new imimals into the herd. 

Laiiob 
DcRne (a) presentation, (b) position. 

(a) The appearance of some particular part of th« fetal body 
at the pelvic inlet tluring labor. 

(b) The liituation of the fcetus with respect to the mother at 
appearance of labor. 

Mention the normal presentations of the foetus in domestic a n imilf 

Anterior and posterior. 

Name the different positions of the foetus during labor. 
1. Longitudinal: 

A. Anterior presentation : 

(a) Dorsosaeral position. 

(b) Right or left domo-ilial positioo. 

(c) Dorsopubic position. 

B. PoKterior presentation : 

(a) Doraosaeral position. 

(b) Right or left dorso-ilial poaition. 

(c) Dorsopubic position. 
2. Transverse. 

A. Dorsal presentation : 
(a) Right or left ccphulo-iUal position. 

B. Ventral presentation: 
(a) Right or left cephalo-ilial position. 

What are the four principal presentations? 
Anterior, posterior, dorsal and ventral 
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"What Is »he mcwt favorable and most frequent preaentaiion? 

Anterior presentatioD, dor!iO»aeral posiUoD, with both forefeet 
and bead presenting. 

Define (a) eutoda. (b) version, (c) rotation. [ 

L(a) A safe. easy, or natural parturition, 
(b) The changing of a transvenie into a longitudinal presen< 
tation. 
(e) The tnming of a fcptus upon itn long asia. 

Name four of the most difficult presentations. ^M 

^l, Anterior prosentalion with both fore limbs retained. 1 

2. Transverse presentation. \ 

3. Breeeh presentation with cfimplcte retention of the pos- 
terior limbsi. 

4. Anterior presentation vrith foraard extension of the bind 

limbs beneath the fetal body. J 

Mention two different ways by which the cervix of the uterus may be 
^ dilated. 

^^^ 1. Use of drugR, pRpeeially injeclions of cocaine or stovaine. \ 

^^^^ 2. Mecbanieol. either by manual or instrumental methods. 

Mention the signs and the different stages of parturition. 

LI. Preliminary stage: KnlurKement of mammie; swelling of the 
vulva; relaxation of the brand and sjierowiutic ligament. 
2, Dilation of the os uteri: Aeeompanied by restlessness, lahor- 
paina and presentation of "water-hag." 
3. Expulsion of fa-tuH: Pains more severe and frcfjuent ; strain-' 
ing. nipture or "waier-bag" and expulsion of ftrtna. 
4. Expnlsion of the membranes. This may occur at birth or 
soon after. The utenw eonlrael-s and the mass conies away. 

Mention some of the causes of dystocia. 

llatemal: Pelvic constriction, uterine inertia, torsion of the 
uterus. 

Fetal: Excess in volume, monstrosities, multiparity, diseases, 
faulty presentation. 

fame (a) five matifmal causes of dystocia, (b> five fetal causes of 
. dystocia. 

(a) Pelrie constriction, uterine inertia, torsion of the uterus, 
uterine hernia, atresia of the cervix. 

(b) Hydrocephalus, wry-neck, emphysema, double monatrodtiea, 
faulty presentation. 



322 



OBSTETRICS 



Name two pathologic conditions of the foetus that interfere with par- 
turition. State how each of these conditions may be over- 
come. 

1. HydrooeplialuR. This con»t.st8 of a digtenUon of tiie tat^nl 
ventricles of the brain with Ij-mph. In extreme cases, tile cranium 
is distended to two and three tinier the normal size, and offers a 
nerinuB obstacle to parturition. Dj'stocia due to thi.s coD^fcnital 
defect 18 overcome by piineluriug the tumor and breaking dofm the 
eranial bones with the chisel. 

2. Wry-neck. This deformity of the foetus is characterized by 
an abrupt deviation of the head and neck to one tiide. The cervical 
portion of the epioal column is bent and the muscles ao contracted 
that the head Lh held rigidly in thia abnormal position. 

To overcomt* the impediment which this condition offers, ampu- 
tate the head and neck by means of a ohain-saw or otherwise, with- 
draw the severed member, and then proceed wiUi the remaining 
portion as in normal parturition. 

How would you deliver an anterior presentation in a case of hydro- 
ccphalus? 
See answer to preceding (question. 

What are the disadvantages under wluch the veterinary obstetrist 
labors in case of dystocia? 
He is frequently liaiupcretl by being called after some unskilled 
persons have complicated matters or done irreparable injury to the 
mother and fwtus by their crude tactics. Many times the quarten 
in whicli parturient aiiimalH are kept are poorly lighted, impropcrty 
ventilated and dirty. Plenty of clean, warm water is not always 
to be had. Lantly, the severe strainitig of such larf!:e animals a» 
cows and mares is fatiguing to the arm of the operator and impedes 
his necessary manipulations to a great extent. 

Mention four different mechanical means for the extraction of the 
fcetus. 
Cords, hooka, forceps, and haltors. 

How may strong muscular contractions of the uterus be overcome in 

case of malprcsentatioa in dystocia? 

Many methods have been tried, pressure on tlie loins, tying i 

rope tightly round the body, twitching the nose or ear, etc. Thf 

most humane and satisfactory way is the administration of a nareOIx 

(opium, chloral hydrate, or, better still, chloroform). 
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What are the indications for the use of ergot in labor and how should 

[ergot be given? 
Ergot is iiscd in case of uterine inertia when there is no mal- 
B position of the fo>tiifi or meehsnical obstruction to its passage. 
" Very small dosen should be Riven to increa«c the force of the 
uterine contractions without produi^ing spasms of the organ or of 
the cervix, 
nde 
P; 



Tnder what conditions would you use a repellcr for the removal of a 
calf? 
When the foetus, in a faulty poaition, has become wedged iu tlie 
pelvic cavity or i» nppronohing tlic inlet, it may bo necpasur}' to 
return it into the iiterua to effect a proper presentation and position. 
OccaBJonally, when the foetus is presenting properly and is in a 
good patition. it in advantaReona to repel it in order to attach 
cords to Homc part of its body. 

Give the method of delivering an anterior prcMntation (dorsosacral 

! poaition) with the fore limbs retained. 

Itepcl fa-tiu upward and backward, puss a cord around the 
radiuR, slide it dowTi toward the carpus, correct Uie deviation and 
complete the deliver^-. If the head has passed beyond the vulva, 
decapitation may be advantaneous before attempting repulsion. 
In Home cases amputation of one limb and evisceration may be iiece:^- 
Mry to reduce the size of the foetus and facilitate delivery, 
cjscribe the method* of delivery in breech presentation. 
Adjastmcut of the deviated limbs should be attempted by 
repelling the fixtus and securing the tibia or metatarsus by means 
K of oords. This is very difficult and if unsuocessf ul erabrj-otomy is the 
H only resort The intrapelvie amputation of the posterior limbs 
BBfaould be performed. After which traction on the fetal remnant 
V wilt complete delivery. In sniuller animals whose sixe prohibits 
^ embr>*ntomy, Ciesarian section is necessary. 

JSive a method of delivery of the ccphalosacral poaition of the fcetus. 
In this position, the foetus aits on the Soor of the abdomen, the 
head directed forward and the withers toward the sacrolumbar 
region of the motlier. That '». it Kit.-^ up like a dog. By most authori- 
ties, this poMtion is considered impossible because of ita unstabili^. 
To effect deliver^', version miist be accomplished. The dorsal pre- 
sentation raujft be changed to an anterior or posterior. Version may 
be effected by intra-uterine injections of emollients such as flax- 
seed or slippery elm infumons. If this method fails, cvisceratioa 
' And detruncatioD of the fcetus is the only oourse to follow. 
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Describe a method of delivering a right cephalo-iUal position, dorso- 
lumbar presentation. 
The d^'Htocia from tlii»i position is practically the same as in the 
cephalosacral posilioD and the method of prooedare ia the same. 
(Sec answer to preceding <nu'stion.) 
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Describe the stemo-abdotninal position of the fcetus. 

This is more aroiirately termed "ventral transverse pi 
Hon." The fdlus presents with all of Ihe feet in, or near, the pclrie 
inlet and the head retained. It lies upon its side, traiwvcrtic to the 
long axis of the body of the mother with the head restitig in the 
flank in the regrion of one or tiie other of the matornal ilia. Henee 
there are t\i-o possible poaitions, right cephalo-iiial and 
cephalo-ilial. 

Describe Cesarean section in the mare and name some of the compli 
cations that may arise in connection with this operation. 
Cesarean seetion refers to tlie <ielivery of a tcetus by means of 
an incision through the abdominal and uterine walls. The ma^H 
thould be placed under p^'iioral anffistheaia. Her forelegs shoul^^ 
be drawn forward and the bind le^ backward and securely fastened. 
The field of operation being thoroughly claanaed and disinfected, 
make an incisinii in the flank thrniiRh the skin and muselea, cxIi.Mt(I- 
ing from the level of tJio external angle of the ilium downward about 
ten inches. The peritoneum is then tnoised and the uterus with- 
drawn through the opening. It should be laid on sterilized gaust 
which completely siirroundi* the wound. Nfxt make an incision into 
the gre.vid uterus which will readily permit the extraetiou of the , 
foetus witliin its membranes. Free the fcDtus from its coveriuKS as 
soon as extracted; future tlie wound in the uterns by means of 
Lembert's intestinal suture with silk. Close the abdominal wDoad 
with interrupted sutures. auturinK the mitscles and Hkin separate!}' 
Place the patient in clean, comfortable quarters to reco^vr froo 
the anffisthesis. 

ComplicationH to be feared following Cesarean section ant' 
metritis, peritonitis, abscess at seal of iucision, and adbeeion of tlw 
abdominal organic to this part. Internal hemorrba^ and colUpse 
are to be guarded against, 

(Becords fail to show where the life of a marc has been sa^id. 
but a living fixttis i» often brought forth by this operatioa.) 

Describe the operation of Cesarean section in muttiparous animali- 
See answer to preceding question. In the sow, bitch, and cat, 
the incision cuu be made in the flank, altbouich most opi-raton prefer 
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the median lint. The iwhnic U tlie samp as in the mar?. All Uie 
foPttitieH can be extracted throiigb the ouo inciKion iuto tho uterua. 
A body bandage should be applied after the opcratloD. The prog- 
traeia is much more favorable than in the mare and cow. 

Describe the method of delivering a posterior presentation (lumbo- 
sacral position). 
Appb' trftfrlinn upon the two hind limbA and hasten delivery be- 
caose of th« danger of ajiphj'xiation of the fcetus fmm comprrasion 
of the cord against the piibie brim. ThiK is considered a normal 
prewntatinn by many authoritifs. RhotiM the hind limbs be re- 
tained, tJic dystocia is a very difficult one to overcome. Attempt 
repiilaion and correction of the deviation of the Mmbs. Forced 
extraction is employed by some obstetnsta, but it is a barbarous 
and unsatisfactory procedure. Embr>-otomy should be employed, 
preferably intrafctal amputation of the two posterior limbs. Cesar- 
ean section ie a last resort. 

Describe the method of delivery in deviation of both liind limbs, 

i anterior presentation. 

This is one of the most difficult malpositions the obetetrist has 
to overcome. Repulsion and cx>n-ection of llie dcvintion should be 
attempted to increase the working apace, but this is seMom Hiiecess* 
ful. Remove one anterior limb and detruncate the fcetus. Attach 
eord to and repe! the posterior half. Deliver tlie anterior half 
first and then the posterior. 

Describe method of delivering extreme downward deviation of the 
head, anterior presentation. 
Attempt rcplaci-m<-i]t of the head by seising the muzslc or nostrils 
with the band. If this failx. amputate one anterior limb, which 
then allows the head to be brought into poaition. Delivery in the 
nmnal way is then easily effected. 

a case of obstetrics you 6nd all four feet of a fcetus in the os of the 

uterus; how would you proceed to deliver, say, the mare? 

This is culled the ventral tran.tvi^rse presentation. Amputate 

tlte two anterior limbs subcutanenusly. Repel the chest and apply 

traction to the two posterior limbs, converting the trans^'erse into 

a posterior presentation, 

Jwhat care should be given the dam after labor? 

Clean, comfortable quarters should be provided. Nourishing, 
succulent food shoidd be freely given to insure an abundant milk 
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Becretion. Grass is the beat diet for herbivora. The mother dlOllU 
be kept from hurd labor for thivc or four diiya, and all undoe difr 
turbance should be avoided. If tlie labor is complicated by wounds 
of the genital organs, or otherwise, proper treatment should be 
given. OtbcrwiBc such interference with nature is contra-indicBtcd. 
la ease the aft«r-binh a not expelled in tlic usual time allowed, 
means should be employed to remove same. 
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Give the symptoms and the treatment of uterine inertia tn the mare. 

The fffitus presents Qormally and in s favorable poiiitjon, bat 
there is a deficiency of the expelling powers. The mother a usoalljr 
weak, debilitated, and maintains a decubital attitude. 

Treatment consists of the admiuiHtration of stimulants. Ergot 
is tis\ially cbonen. In addition, traction should be applied and 
delivery effected. 

Give the symptoms and treatment of torsion of the uterus. 

Tomion of the uterus is ahown by severe expuUivu efforts, colieky 
pains, and extreme oneasiness. If death of the foetus has oocurred, 
metritis and peritonitis may be pre»cnt The diasnosis is confirmed 
by examination per vaginam when the band encounters the spiral 
folds of the vaginal walls and os uteri. The prognosis is grave 
Reduction of the twist is very difficult. It may be attempted in 
case of slight torsion by inserting the hand and arm into the utena, 
grasping a limb of the fatus, and exerting force on same. If the 
torsion is severe, it is impossible to gain entrance into the ntents in 
thifl way. In this case, rolling of the mother in the direction of 
the twist is the logical treatment. With the hand in the vainoa, the 
Operator can a.<udst by preventing the uterus from turning when the 
mother is rolled. These methods failing, laparotomy should be pc^ 
formed and the torsion reduced by the hand placed within tb$ abdit- 
men. As a la.st resort perform Cesarean section. 

Give the treatment of rigidity of the os uteri. 

Inject warm, emollient liquids into the vagina. Some atilhcri' 
tics recommend smearing the os uteri with extract of U-lludoiuu. 
Local anf^sthetict, sueh as cocaine and stovaine, might be asettl 
Manual or instrumental dilatation of the os is probably the bat! 
meUiod to ov«Kooie this condition. 



DrSEASEs Incident to Pregnancy and Labor 
Name the moat prominent diseases following parturition. 

Ketention of the after-birth, postpartum hemorrhage, niptart d 
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the uterus, nipturc of the vapiiut, eversion of the uterus, prolapse 
of the vagina, septic metritis and peritouitut, parturient Gel&inpfits, 
parturient apoplexy, mammitis and laioinitis. 

It diseases are incidental to pregnancy? 

Osteomalacia, dropny of the fetal membranes, paraplefiia, mp- 
tur« of thi' uterus, prolapse of the vagina, metrorrhagia, abortion 
{sporadic and infections). 

lame five diseases following parturition in the cow that may prove 
serious. 
Septic mctriti«, septic peritonitis, uterine prolapse, parturient 
paresi.i, puerperal septictemia. 

ivc line diagnosis of dead foetus in utero. 

The sj-mptoiiis may vary, depending upon whether mniDmifl> 
cation or putnd decomposition occurs. lu the former eoudition, no 
special symptoms are noted ) the mother, to all appearances, ia in 
(inod health, she continues to fatten, the abdomen doe« not iiicrea-se 
in size, the udder fails to develop, and, at the time for delivery, no 
signs of parturition appear. Examination per rectum will reveal the 
hard, unyielding maaa. 

Putrid decomposition of the fixtus may be manifested by expul- 
sion of portions of it through the vagina, an artiflcial opening in the 
abdominal wall, or the intoitinal tract. The patient in greatly dc- 
prGsscd, refuKOs food, aud show.s symptoms of wptiewmia. Kxamina- 
tjon of tlie uterus per rectum or per vaginam will discloM! the 
abnormal condition. 

tve the causes and treatment of hydrops uteri. 

Hydrops uteri, or h>'drometra, is a verj- rare condition. Two 
forma are described, viz., (Bdema of the uterine walls and an accumu- 
lation of fiuid between the chorion and the uterine walls. The 
cause is not well understood, but may be attributed to circula- 
tory disturbances. 

Treatment: Evacuate the uterus (removing fcetufi if one is pres- 
ent) and irrigate the cavity with mildly astringent uutiscpttca. 
Build up the general health with tonica. 

ive the causes, symptoms and treatment of hydrop« amnli. 
Til".' citTiai.--s of thi.t I'ondilion are not well iimierslood. 
Symptoms: The most important symptom is the enormoos 
^rotundity of the abdomen. The walls of the same are tense and 
ive a dull sound on percuEBtoa. As the swelling increa«es, the 
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patient becomes dull, cmAciatcd, ant] anaEmic. Thirst is ineraUM 
and appetite decreased. The respiratory movemeuts become laborefl 
owing to the pressure on th« diapbragm. Re«tal examinatitd 
clinehps the diairnosm. ■ 

Treatment: Dilate the os, rupture the membraneR, and remoil 
the tcntvs. Give stimulants nnd aid involution of the utenu. I 

Give the causes, prognosis and treatment of antepartum inversion of 
the vagina. 

Causes : Not well known. It haa been observed most f reqaentl; 
in cows that have been cloewly coiifliied and overfed on biilk^- feeds. 
These faetora depress tlie genersl vigor and favor the action of 
infective agtuls, esiH'cialty In tlit- vtigina, which rwponds by becont- 
ioft inflamed, thii.s indiicinir ntrainiiig and prolapse. A aloping floor 
is often an acccasory, if not a direct, caiiaativc factor. 

ProgTiosU: A tcudency to recur until parturition ui complctetl 
makes the prognaiis unfavorable; esperially is this ao when the 
orgau bccomca badly cxcoriutt-d and infliimtNl. If delivery of the 
fo^UK can be brought about, the condition is more eaAJly overcome. 

Treatment : Cleanse thoroughly with warm, non-irritating, anti- 
septic- solutions (Vj per cent. I.vsol) and effect reposition of 
prolapsed organ by gentle manual pressure. The replacement 
be more eusily accomplished by raisinji; the hind quarters or, ^ 
ionall animals, by having an aa&isiiint hold the patient by 
hind legs. After the organ is returned to its proper poaition, \ 
mild, antiseptic aj^cnt xhould be injected: iodoform is vcr>- 
for this purpose, because it is not only antiseptic but slightlj' anics- 
tbclic, and therefore lessens irritability and straining. Keep bowdv 
open by administering cathartics. Straining to defecate and diatea- 
tion of the intestines tend to cause a recurrence of the prolapse 
If parturition is near, it may be advisable to empty Uie utcrw. 
Bandages, sutures, trusses, etc., are of little use unless the cansf 
oE strftiuiiig is eliminuled. Sometimes the bladder Is carried out 
within the prolapsed vagina (vesicovaginocele). Urine aocumuUtu 
because of the eoustrictiou of the uretlira, and must be remored 
before reposition can be effected. 

Give causes, symptoms and treatment of inversion of the uterus. 

('auses: Failure of the os uteri to close after parturition, tardy 
involution of the uterus, and retained placenta are potent, eausativt 
factors. Sloping floors, close confinement, and overfeeding are con- 
tributory, if not direct, causes, 
, Sj'mptoms: The prolapse may be partial or eompletc; that a. 
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tlwn may he dmply a beginning invagination, or tlw inversion may 
be complete with the whole uterus turned inside out and hanging 
from tlte vulva. The n-alU of the prolapsed organ are ooatinuoos 
with the %'itginu and vuUti, and then- 'm more or ]i?j« displacement o( 
these organs. OeoAsionatly the bliidder is carried forward with Ujo 
floor of the vagina. Intestines may be forced through Uic pelvic 
eavit}' into the inverted utcni);. The condition mny be further 
eoDipIicated by lacerations, inflammatory degeneratious, etc., of the 
protruding parts. 

Treatment : Carefnlly cleanse and disinfect the prolapaed organ 
with 0.5 pt^r cent, solution of phenol in normal salt aolntioiL Place 
tho patient in lateral reeumbencj* with the posterior parta elevated. 
Remove any adherent portions of placenta and replace the organ by 
careful manual pressure. If the utenui is badly congested it may 
be very difficult to do this. The congestion may be overcome by 
ilevating the iitenui above the body level and appljHng a pressure 
adage, beginning at the free extremity. After reluming the 
orgaD, push the cornua back as far as possible with the clinched fist 
and inieet tepid, sterile water to complete the unfolding of the 
iutuw>u»c«plion. If necesHary, administer narcotics to prevent ex- 
pulxivc efTorta. Should the uterua be badly wounded or necrotic, 
amputation may be neccssury. (Sl'c answer to following question.) 

fhat is metrotomy? When is it indicated and how should it be per- 
formed? 
Sletrotomy refers to tho incising of the utenis. Metrectomy ia 
the excision, or amputation, of the uterus. (Many persons incor- 
rectly nse these two terms sj-nonj-mously. Believing that the 
interrogator refers to amputation of the uterus, the following 
answer is given.) 

Amputation of the uterus is indicated in case of prolapse when 
reposition of the organ is impossible; when the organ ia badly 
inflamed, necrotic, or wounded. 

The prola[»tcd organ tihould be carefully cleansed and disinfected. 

Make an incision into the uterus to determine whether any viscera 

extend into the cavity. Tightly apply an clastic ligature around 

tlie entire organ near the external os. Completely sever the organ 

by excising it about three inches from the ligature. Replace the 

^attunp of the organ and irrigate tlie vagina daily for five U> ten 

irs, when tlie necrotic stump should come away. To avoid any 

Fdangcr of ibe ligature slipping, it is safer to suture the uterus in 

rBQoh a way that the circulation is cut off from the stump. The 

latter is a more surgical procedure, 
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State the difference between parturient ecUmpsLa and parturie 
pareuB. 
These two diseases usually occur soon after parturition, although 
they have been nlxwrved at, and shortly before, thin act. The prin- 
cipal diHtinctioQ made is the occurrence of tonic and clonic spasms 
(especially of the dinphragm) in parturient eclampsia, and of a 
comatose condition in parturient paresis. The former dixeaie b 
seen most frequently in mares and the latter in covra. It may b« 
noted that tonic and clonic spasms arc Bomettmc* seen in the ca 
stages of parturient paresifl, bat they socm pass away, to be fd 
lowed by coma. 

Give the Schmidt treatment of parturient apoplexy. 

The treatment, as originally introduced by Schmidt in 1S9 
consisted of the introduetioii into tlie udder of a solution of poUi*" 
dam iodide, mixed with atmospheric air. Later investigators foimd 
that the injection of air alone sufficed to bring about the same reaolt 

Oboerving the rulea of asepsis, firmly distend the udder by ioBaC- 
ing it with air forced in by a suitable Instrument. The air should 
be filtered through sterile cotton or forced through an antisepti<: 
solution to rid it of any impurities. Ab a rule, a tew hours after thii 
treatment the cow regains her feet and appears perfectly normaL 
If this does not occur after an interval of thrc« to six hourR, inflate 
the gland again. Some pructitioncm ligate the teat after inflation, 
but this is seldom necessary, as the sphincter of the t«*t will prevent 
tbe air from escaping. 
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What is Kunsd's treatment? 

Kunscl's trculmt'nt as given in Winalow'a Materia Mcdica 
Therapeutica, 7th Edition, pp. 159-160, was an outgrowth of the 
Schmidt treatment given above. It consists of inflating the udder 
with oxygen under compres.sion. It has been superseded by the more 
modem method of using aterillKcd air because the latter ta cheaper 
sod equally efficient, Sec answer to preceding question. 



CKvc the causes and treatment of puerperal eclampsia In the mare. 

The cause of this disease U not known. It is Been following the 
act of parturition with no premonitory symptoms Williams men- 
tions the frequent occurreiK-e of the disease in marp.s which have 
been suddenly taken from pasture to stable or put in hameas, tbut 
causing maternal anxiety and a disturbance of the eentral ner 
vous system. 

Treatment: Keep patient with her foal in quiet, comfortslile 
quarters. Bloodletting is beneficial in early stages. Coatrol aptflM 
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. hy administering Urge doses of the fluid extract of belUdonna and 
' cannabiH indica. 

Define endometritis. Give causes, symptoms and treatment of acute 
endometritis. 

EndomotritiH is an inflammation of the mucous lining of the 
nterus. It may be acute or chronic. 

Causes: Infection (Bacillus of infections alwrtion), retention 
of fetal membranes or of a decomposed fcetus ; infection of wounds 
occurring during parturition from embryotomy operations or other- 
wlm; introduction of infection through careless manipulations of 
attendants. The disease ver>- often fallows a prolapse of the uterus 
for obvious rca;ran8. In the case of a marc which recently came 
under the obacr\'ation of the writer, the cause was attributed to the 
repeated attentions forced upon her by a crj'ptorchid stallion which 
cotu»orted with her in pasture. 

Symptoms : Fever, tcndcmcas of the abdomen, stiffness of the 
gait due to laminitis, which is usually present, u reddish-gray, floe- 
culeot, foetid discbarge from the vulva, a large amount of the same 
material in the uterus, thickening of the uterine walls, increased 
frequency of pulse and respiration. The patient may remain in a 
standing or a recumbent position. 

Treatment : Cleanse the uterine cavity by irrigating with warm, 
sterile water. Be sure to remove all fragments of placenta and 
accumulated discharges: continue the irrigation until the expelled 
water is clear. Then inject two or three gallons of a 1-1000 solution 
of potassium permanganate. Repeat this medication daily until 
the discbarge changes to a healthy mueus, then gradually withdraw 
treatment. If the eondition of the patient requires thorn, stimulants 
and antipyretics such as digitalis, quinine, and alcohol may be given. 

—What are the causes of metroperitonitis? Give general line of treat- 
I ment. 

■ Causes : Infection of the uterus following parturition may cause, 
H in turn, eudometrilis, metritis and peritonitis. Traumatisms occur* 
H ring during labor may provide an avenue for infection to ent«r. 
^^^ Treatment : Same as for endometritis, given above. 

^Givc the symptoms and treatment of leucorrhcta. 

The term "Icueorrlioja," meaning "wliite flow." is applied to a 
H whitish, viscid discharge from the vagina and uterine cavity. It is 
H symptomatic of chronic inflammation of these parts (chronic endo- 

■ metritis). The diseliarge i.s usually intermittent, occurring during 
H micturition or when straining. 
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Th« Appetito may he. eaod. but emsciation advances. The mi 
nlCInb^an(^ of th(.> gooitjil cana) is palo or, in ^me CAaes, red and 
roiiglicnctl by (rranulations. 

Treatment : Depends upon the eaoae. In ^neral, tbo uffeei 
parbi should be irrifcatcd with wurm, sterile wutor until it flowa oat 
clear; then with an astrinKcnt, antiseptic aolation, auch aa potas- 
sium pL'nDOnganate, 1-1000, or lysol, 1 per cent Iodoform i» 
ht^hl.v efficient in this diNea^e. A fcetatine capsnle ooDtaitiinK two 
or three draehms of this agent can be carried into the uterine cavit; 
and there opened and the contents scattered over the diseased 
membrane. Treatment must be peruatent and repeated daily aatU 
a healthy condition is obtained. General tonics arc usefuL 

How would you treat a case of pyometra in a cow? 

I^tract the os uteri ; catheterize the utflnia ; by monnal premure 
per rectiun. evacuate the cavity. Douche with a warm (110° F.) 
LuroI'h Rohition, one-haJf to one per cent, strength. Siphon all the 
solution out. Repeat until the fluid comes away clear, and then 
daily until recovery. If the oo is suflieiently dilated, a one-ounoe 
capsule filled with iodoform may be inserted after thoroushly i-lean* 
ing with the douche. If there is a persistent yellow bodj' in the ovary 
it ahonld be expelled by manipulation per rectiua. Oencral tonici 
may be useful in bringing about recovery. 

How may rupture of the uterus during labor be recog:nized? 

Small ruptures may pass uunoticed for a few days after par- 
turition, when tbj oymptoms of septic peritonitis lead the operator 
to make a manual exploration and discover the openitif;. Aa «- 
tensive rupture occurring duriug labor is often followed by collapse 
and death from hemorrhage. The escape of the fetal fluids into ibe 
peritoneal cavity likewise results in coUapee and death. If deatk 
is not sudden, the animal ceases straining, the pulse becomes amall 
and imperceptible, and a cold perspiration covers the body. 

Give the treatment of laceration of the cervix uteri. 

Small lacerations require little or no attentioa. Bxtensi 
lacerations shoidd be treated ttutiscptically. Adjust the vagiul 
speeulum and with long dressing forcepR, holding pli>dget« of cotuo. 
remove all discharges, In the same manner sn-ab the edges of the 
wounds with proper medical agents, such as Tr. iodtnc, iodoform, etc- 

De6ne lochia and give its treatment. ^H 

Lochia is the term applied to the uterine discharge occnrrii^t| 

a period of a few hours or a few days following parturition. B* 

consists of blood and fragments of the uterine mucosa or of the 
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placental villi, which must be expelled before the uterus esn resume 
its QOrmitl tstat«. It is n purely phi'siologicnl oonditioo and requires 
no treatment unless infection oec»r», when the eonditiou is oo 
longer normal but pathological. 

tx is meant by lochia? la lochia common in domestic animals? 
See (tiiKwer to preecdiit); question. Lochia i;; common in all 
domestic animala, but ir more noticeable in itome than others. In 
the mare and cat it Is very scant, whcrcts in the cow, sheep, and 
bitch it is more abundant. 



Give the treatment of postpartum hemorrhage. 

Slight hemorrhage requires little or no attention. HaAten inro- 

I lotion of the orsran and at the same time cheek the hemorrhage 
by the introduction of cold water or ice. Remove coaffillated masses 
of blood and adminiirter ergot or other stimulants to favor involu- 
tion. Severe hemorrhage Rhould be treated by an intravenoua 
infuHion of normal salt solution. 

Refine and describe (a) vaginismus, (b) vaginitis. 

■ (a) A painful Kpa^m of thi> vagina due to loeal h^-pcncsthcsia. 

H (b) Inflammation of the vagina. 

^Mve the causes, symptoms and treatment of vaginitis. 

Caufi«-ii: lujuriecs during the ucl of parluritiou and entrance of 
infection; careless manipulations in assisting dystocia cases; irri- 
tant drugs used as vaginal or uterine douches; uterine discharges 
passing over the vaginal mucous membrane may, and usually do, 
irritate the same. 

Symptoms: Swelling and inflammation of the vuginul mucous 
membrane and a purulent, leucon-biEal diacliargc Defecation and 
urination are often difficult, owing to the pain in the parts. If 
long ulanding, ulceration and necrosis may be present. 

Treatment: Irrigate the vagina with warm, mild, antiseptic 
»olution>«; 2 pep cent, phenol or 1 per cent Ij-sol is useful. In mild 
cases use a solution of sodiiun bicarbonate. In ulceration use silver 
nitrate or Tr. iodiin'. 

_pescTibc the symptoms and give the treatment of conugious vaginitis. 
Granular venereal disease, or infectious granular vaginitis, is 
a disease of con's which is especially oharacteriecd by tJie formation 
^of small granular elevations in the vulvar and posterior vaginal 
mucosa. In addition, swelling of the \'ulvo-vaginal mucosa and 
a mucopurulent dischargi^ is obRPr^■ed, This disease is said by many 
good authorities to be the chief cause of the so-called "infectious 
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abortion," sod to be very lUCteDBivoly spread in this cotmtry. The 
importance of the (liscuue dftpfOds upon it^ many ooroplic&tions, 
which arc : ubortion, r«taiuiid placenta, septic metritis, 8epticKiiu&, 
pyitmiin, pyometra, cystic ovarios, persistent corpora lutea, etc. 

Treatment: Separate the well from the diiscased; diunf 
stables ; oleanse vulva and vagina of all discharges and disinfect 
these parts xith a 0.5 por cent, solution of phenol. It would be k 
wise prophylactic measure to diKinfoct th« sheath aad penis ol ei 
bull which hiu covered affected oowa. 
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Give the causes, symptoms and the treatment of puerperal sepdcsmiB. 

Causes: Septic inSammation of the Uterus; retained placenta; 
retention of a decomposed fa-liw; infection of wounds oocurri 
during labor. 

Symptoras : Four or five days after parturition, we notice fcv 
rapid pulse and rapid rcHpiratiou, fetid discharge from vulva, 
treme weakneeia, lewiened milk Hccretion, oonstipation altcrnatiag 
with diarrhea, death in a short time (24 hours 1o a few days). la 
non-fatal cascx pyannic arthritis may supe^^'ene. 

Treatment: Usually fruitless. Thoroughly eleanae and disin- 
fect the Heptic genital tract. Quinine, which stands preeminently 
the best drug in septic fevers, should be admioistored in large 
(one ounce, twice daily if neeesMry). 
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Give a minute description of how the fetal membranes are expelled. 
When are they most liable to be retained? When 
tained, how soon should they be removed tn the mare, 
the cow? Describe the removal in each animaL 
After the expnlsion of the fmtus and its fluids, the contraction of 
the uterine walls aids in detaching tJie villi of the fetal placenta 
and forcing the membranous mass out through the vagina. The 
rupture of the umbilical cord leaves the membranes without circula- 
tion and hence they perish and become in reality a foreign bodj' 
to bo expelled by tlic contracting uterus. 

They are moRt liable to be retained when infection is present and 
particularly when abortion occurs. 

Is the mare, manual removal of a retained placenta should 
undertaken as soon after parturition as possible. 

In the cow the retained membranes should be removed in a 
lar manner if possible to detach them without causing undue straiH'' 
ing and hemorrhage. This is often impracticable, and an expectant 
method ia followed. This may cover a period of several days, durinj; 
which time the uterine cavity should be regular^ douelmd with a 
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Don-irritatin? diaiiifc«taiit to allay putrefaction. Allow any pro- 
truding mass of mcmbranea to hang from the vulva as the weight 
aids by its traction and its presence in the cervical canal prevents 
closure of this organ. Examine the patient daily and as soon 
■8 it ia found that the detuduncnt is GompUt«, prooe«d with 
manual removal. 

In cases where there are wounds in the vagina or uterus or the 
fcettis has been dead and emphysematous, immediate manual removal 
of the membrano* by detadiing each chorionic tuft from its coty- 
ledon is indicated. 

"Write a prescription for retained placenta in the cow. 

The handling of retained placenta is principally mechanical, 
allhoufch in eases accompanied by grave coQsUtutioual disturbances 
the following may be useful : 

S 

Tr. dJgitftllH Srj 

Cjulninio diilphatl* SfJ 

(Ac. aulpliurid ||l) 

Spt«. vinl net. q*. wL .•■.■■(......... OJ 

H. 

8ig> — Give ooa ounce rrny 4 houn. 

Give the causes, symptoms and treatment of acute mastitis in the cow. 

Causes : In practically every ca,se ma,ititi.s originates from infec- 
tion, which gains entrance tlirough the teats, wounds, or by the 
blood- and b-mph-stream. As predisposing or accessory factors the 
following may be considered : cold, trauma, retained placenta, filthy 
sarroondings, careless and irregular milking, and inflation of the 
odder in the treatment of milk fever. 

S>'mptoma; One or all four quarters of the udder may be in- 
volved. Heat, tenderness, redness, and swelling are marked from 
the first. There is a suspension of tlic milk secretion in the affected 
quarters. The milk which is present in the gland in clumpy and 
may be streaked with blood. Fever, loss of appetite, constipation, 
and general depression show tlie systemic disturbance. Complica- 
tions that may aggravate the condition are gangrene, abscexs forma- 
tion, pyemia, septicaamia, atrophy of the gland, and pyiemie arthritis. 

Treatment: Hot fomentations and masumgo increase leucocy- 
tosis and arc conceded to be the most valuable of all treatments. 
Frequent milking, suspensory bandages, external application of 
disinfectants, intramammary injections of same, and many other 
measures have their advocates. Increased activity of the alimentary 
tract should be stimulated by a laxative diet and the use of arcco- 
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lino, or c^rme and pilocarpine. Certain drags, such u 

nnd turpentine, which arc climinutcd in the milk, are useful 

of th«ir disinfectant action, and may be given in fall doses. AbMCH 

formatiOD and irangrene call for 8urg;ical interference. 

What are the causes of colic in pregnant animals? Give treatment. 
The etiology of "true" caWc occvirrinir in pregnancy would be 
little dilTerent from that in a noa-preKaant animal ; likewine thr 
treatment, ciccept tliat precanlionit should be taken to avoid drugs 
which might empty the uterua. "False" colic may be observed i^ 
torsion of tlie utoru« (q.v.). ^ 

Why are rickets and osteomalacia frequently observed in pregnant 

animals? Give treaunent. H 

These diseases, in any animal, can usually be trace<l to a de- 
ficiency in the <niantity or the quality of the food. A lack of Vmf 
salta, especially the phosphate of calcium, has long been recogntud 
as a potent etiolo^eal factor. Add to this the extra demand nude 
upon tlw pregnant animal by tlie developing ffftus. an well as a low- 
ered vitality from prolonged lactation, aqd it is entirely obviow 
why these diseases arc frequently observed in prepiancy. 

Treatment; Improve the qualitj* and quanltly of thi* food, 
reigiilar administration of calcium phosphate in the food ia 
benefteinl. In addition, nux vomica and potassium iodide maj* 
given with good results. 

Mention two causes of hernia of the bladder into the vaginal cansL 
Give procedure for reducing the hernia. 

Tbiit very rare condition may occur by reason of a rupture 
the floor of the vagina, or the organ may become everted throu 
a relaxed urethral opening when the intra-abdominal pressure is 
increased by violent expulsive efforts. 

In the former condition replac« the organ and suture the rcot 
in the vaginal floor, taking care to bring the peritoneal surfaees 
of the wound together. In the latter, gentle pressure should be 
directed toward returning the everted organ. After replacetoeci 
is effected, allay irritation by irrigating the bladder with warm, 
normal salt solution and prevent straining by the use of local otj 
general amestheties. f 

Give causes, symptoms and treatment of puerperal laminttis of the 
marc. 
Caua(«: Occurs in connection with endometritis due to retontio 
of a part of the placenta. Toxins, formed as a r«eult of 
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■ bacterial decomposition, are absorbed and latninitis is produced 
H through metastasU. 

■ Syrnploms : Same as acute laminitis from other causes, and, in 
I addition, the ^rmptoms of endometritis are observed. (See acute 
H laminitift. p. 295, and acute endometritia, p. 331.) 

H Treatment: Remove all placental fragments from the uterine 

H tvritj. Irrigate the cavity with mild, antiiieptic aolutions such as 
^^^(fBol, carbolic aoid. and potaaaium permanfranat**. Pnwdcrrd iodo- 
^^^^Dno is useful. (Soo treatment of acute endometritis, p. 331.) 

What are the causes of sterility in a cow? 

I The cauM of sterility in a cow in primarily, in most caaes, infec- 

tion which leads lo one or more of the following : vaginitis, cervicitis, 
endometritis, pyomctra, salpingitis, pavilionitis. hydrosalpinx, pyo- 
salpinx, o5phoriti<i and cyntic ovaries. Other csiiseR may be emacia- 
tion, ovariun tumors or tubrreutoais and senile atrophy of the 
generative orftans. 

Name some of the principal causes of sterility in (a) the male, (b) 

I the female, 

(a) Crypt orchidiura, idleness and overfeeding, maNlurbation, 
orchitis and epididymitis, h,vdroecle, and excessive sexual use. 
(b) Cystic ovaries, salpingitin, hydrosalpinx, pyoKalpinx ccrvi- 
citia, pavilionitis, emaciation, overwork, metritis. occIuHion of the 08 
uteri, and senile atrophy of tbe sexual organs. 

What is sterility? Name some causes of sterility and give the treat- 

L ment. 

M Sterility is the inability to reproduce yotin^, 

H Causes: In the male, sterility may be due to cryptorchidism, 

W previous attack of orchitis or epididymitis. No treatment will over- 

H eome sterility due to thew caiutes. Idlencaa and overfeeding often 

H lead to impotency. The treatment for these conditions is sug- 

H gerted by the caus& Oaaninn may cjnise sterility. This vice may 

V be corrected by proper feeding and exercise. A shield, so adjusted 

I over the sheath as te cause pain when the penis is protruded, will 

■ prohibit erection and thus prevent masturbation. 

I In the female, sterility is commonly caused by cystic degencr- 

I ation of the ovaries. These cysts are sometimes crashed by manual 

■ pressure, either per rectiun or per vaginam. but there is a tendency 
K to recurrence which leads to a fibrou-s degeneration. Metritis is an 
H etiological factor. Acute metritis usually responds to local treat- 

■ ment (antiseptic irrigation wttli potassium pcnnonganate, 1-1000), 
I but chronic metritis, pyometra, requires long-coQtinaed treatmeot. 
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I The OS uteri mnst be dilated and the uterine carity irrigated daily 

I with proper aatiseptic solutions. (See article on pyometra, pag« 

332.) The introduction of iodoform powder in a gelatine capmle u 
I useful. OocluRion of the os ut«ri U often advanced as a cause of 

sterility, but in most cases is overestimated. 

How would you locate the ovary? 

Insert the hand in the rectum and with the palm dowaward 
I locate the body of the uterus. Follow alont; the uterine horus until 

, the ovary is felt near the apex of the horn. In the mare the ovaries 
I lie in the iiubliuiibar region wliile iu the eow they arc located aeu 

I the pubic brim six to eight inches apart, except in prc^rnant ■niwla 

Name three pathological conditions of the ovary which may cause 

sterility. 
L Tuberculosis, tumors, and cystic degeneration. 

DmuSKS or TBZ New-bohn 
Name four infectious dtaeues of the new-bom and four non-infectious. 
Infectious: Omphalophlebitis, tetanus neonatorum, white acoan. 
septic pleuropneumonia. 

Non-infectious: Asphyxia, umbillc hemorrhage, umbilical her- 
nia, retention of mccouium. 

What is meconium? 
I Meooniuni is the fecal matter diwharged by the new-bom. It is k 

dark-fH'^cn substance consisting of miicuH, bite and epithelial debris. 

Give symptoms and treatment for retention of meconium in a foal 

Symptoms : Colicky pains, kicking at abdomen, rolling and inter 
' vaht of ease during which it may nurse. Digital exploration of tht 

rectum will reveal hard pellets of meconium. 

Treatment: Repeated enemas of small amounts of warm norou! 
salt solution. Give orally two ounces of castor oil. Repeat H 
necessary. 

Name three diseases of the new>bom and give the treatment of each. 
See answers to succeeding questions. 

Give method of treatment for the resuscitation of an asphyxiated new- 
born colt. 
Apply truction and relaxation altcrnntely upon the tongue; sa>- 
pend animal by hind legs to dislodge mucus ; induce artificial respira- 
tion by alternately compressing and relaxing the chest ; alternating 
electric currcut may be used if at hand. 
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Give the causes and the treatment of dianhcea in the new-bom. 

Causes: OvcrfMding, improper food, millt from overheated or 

I exhausted mothers, unsanitary feeding utensils, and infection. In- 

I (ectioiis diarrhoea ("white scours"), a specific dinease, is due to 

I infcctioa of the navel. 

I Treatment: Allow younff to nurse frequently. If artifieiallf 

I fed, sterilize feeding ut^nsiLs and give food of nnquestionable qual- 

I ity an r^ards bacterial content, etc. Give a mild, soothing cathar- 

I tic, such a.<i caator oil, and follow, if necessary, with small repeated 

I doses of bismuth siibnitrate. Lime water and milk in the proportion 

I of 1 : 4 18 an cxccll^ut diet for artificially-fod animals. Clean, sani- 

[ tary quartera should be provided- "White scours," due to navel 

I infection, requires local antiacptic treatment in addition to the above. 

Give the causes of umbiUc infection. 

The cord may be infected in it« passage through the vnlv<o> 
vaginal canal, or later the strnnp of the ruptured cord may oome in 
contact with the earth, soiled bedding, urine, etc. J 

Give the causes, symptoms and treatment of umbilic hernia. 

Catisos: Failure of the umbilic ring in the abdominal floor to 
close as it normally should. This condition ia a congenital de- 
fect which seems to be hereditary. Rarely in the defect acquired 
or accidental. 

Symptoms : The presence of a reducible or irreducible, painless 
tiunor in the region of the navel, which may vary in size from that 
of a ben's egg to a child's bead, or larger. It is usually soft and 
fluctuating and can be pushed through the circular or elliptical- 
shaped opening in the abdominal floor, but immediately returns 
when the pre&Gure is released. If strangulation, which rarely occurs, 
is present, the tumor may be irreducible. 

Treatment : Many plans have been tried, such as ligation, ban> 
dagee, trusaea, topical applications, clamps and sutures, but the last 
JULined has the preference. Small hernias often disappear spon- 
taneously before the animal is tbree or four months old. Best plan 
of treatment is to secure the patient on its back and give a general 
antesthetie ; shave and disinfect the skin over the hernia ; make an 
incision through the hernial sue and expose the ring; bring the 
margins of the ring together with strong, deeply-inserted sutures 
of silk or catgut ; close the skin wound and apply an antiseptic pack 
over wound, holding it in place with body bandage. Small herni« 
may be sutured similarly without making un incision through the 
akin, but by passing sutures through tlie whole sac near its base^ 
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These sutures may 
sloughed uw«y. 



be so arranged that the sac is ligated 



J 



Give the cauMS, symptoms and treatment of Inflammation of the 
bilic cord (omphalophlebitis). 

Causes: Infection due to contact with soiled litter, feces, urine. 
etc. Mauipul&tions of the cord by laymeQ or others without oboorr- 
ing nscptic precautions. Needless or faulty ligation of the cord. 
Flies also carry infection. 

S>'niptoni» : The diseuse, which ocears a few boiirs after birth, 
may remain local (omphalitis) or extend to the umbilical vein 
{omphulophlcbitis) and result in scpticopyKmiu. If local, swclliiiR 
and teiidcrness of the navel retrion are noted; a thin, watery, or 
blood-tinged discharge which later contains pus oxudcM ; littlo or no 
systemic disturbance is observed. Later, two to ten days, if the 
inflammation extends to deeper parts, a sudden, severe, general 
disturbance takes place ; tliis is manifested by fever, inappetonc}-, 
lameness dne to oeptie arthritis, painful swelliogs about the articu- 
Istiotts, ubscess formation in various parto, such as the liver, bd- 
my», spleen, lungs, etc. Therefore the symptoms may be many 
and varied. 

Trcutmcnt: This disease is more easily prevented than cured. 
Local disinfection is the betit and only measure neoeaaary. Remove 
all necrotic tissue, thoroughly cleanse and apply dry antiseptic 
powders to the stump of the cord. If the infection has bcoome 
generalized, all treatment is practically hopeless, but local disin- 
fection should be energetically effected. The various methods of 
increasing the opsonic index by injections of asttitreptoooccu 
vaccines, etc., may be useful. 

Give causes, symptoms and treatment of septicopyemia. 
See answer to omphalophlebitis above. 

Give the causes, symptoms and treatment of foal-lameness. 

Bee answer to preceding questions. 

Give the treatment of imperforated anus. 

Make an incision through the skin where the anus should 
down upon the moss of meconium in the rectum. 

Name three diseases affecting calves. Which is the most fatal? 

White scours, infectious pneumoms and pyosepticwula. The U»i 
named is the most fatal 

Give the symptoms and the treatment of persistence of the ur 
Symptoms : All, or part, of the urine, depcadiog upon wh 
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th« urethra is open or not. in di».'bat%^•d through the navel. Nsvalj 
infection with omphalophlobitU may follow. 

Treatment : If the urethra is imperforate, attempt opening same, 
then apply desiccating and astringent antiseptics, such as Tr. iodine, 
or actual cant«ry to the navel. If th« urethra eannot be opened, 
the prognOHiB is bsd, as infection will sooner or later enter the navel 
and produce fatal results. 

[What is cyanosis in the new'bom? Give cause and symptoms. 

A blueneRS of the skin and mucoiia membranes, due to cnrdiac 
mslformation causing insuffieient oxygenation of tiie blood. 

Cause: Failure of the foramen ovale (a fetal Ktructure, eoiuist-i 
ing of an opening between the auricles) to olose at birth. 

S>'niptom8: Extreme weakne-ss. rapid respiration, and a bluish 
coloration of the skin and visible mucous membranes. 

Describe the external sexual organs in a case of hermaphrodism. 

Varies greatly in difTcrent fasts. In general, a rudimentary 
penis or enlarged clitoris projecta backward or downward from the 
lower commissure of a vulva. The mammary gland is moderately 
developed in its normal position or may resemble a itwrotum and 
contain undeveloped testicles. 



MATERIA MEDICA AND THERAPEUTICS* 

Define <«) materia medtca. (b) therapeutics. ^^ 

(a) Uatfiria medica troatK of the derivation, natural histoir, 
physical and ch«n)ical propertie*). physioloincal actiona, doses and 
t«eta of purity of drngHL 

(b) Therapeutics is that branch of knowledge which treats of 
the application of all meana — medicinal or otherwise — to the cure 
of diueaBO or relief of pain. 

Define therapeutics, name its subdivisions and give explanation of 
■aroe. 
See answer to preceding question. 

Rational thcrapcuticii treata of the application of drugs baaed 
OD their phy&iolo^cal actions. 

Empirical therapeutic« treats of the application of drugs baaed 
on clinical evidence. 

General therapeutics includes the use of remedial agents other 
tlian drugs, for example, heat, cold, electricity and dietary- moasurea 

What is an official preparation aa applied to drugs? 

An official preparation is a drug whieh is authorized by 
IT. S. Pharmaeopceia (iu this country) and directed by it lo 
in drug stores. 

By vrtiat modes are medicines introduced into the organism? 

1. By intravcuouB iujcoUon. 

2. By inhalation. 
8. By subcutaneous injection. 
4. By intratracheal injection. 
6, By the mouth (orally). 

6. By the rectum. 

7. By inunction. 

Compare as to size of dose and length of time required for action. Ih; 
following modes of adnunistering medicine : (a) by mouth, 
(b) by rectum, (c) intravenous Iniection, (d) by hypo- 
dermic injection, 
(a) One-haif the rectal do«, four to six times the intravenwu 
dose, and twice the hypodermic dose. Absorption more rapid 
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ihaii from th« rectum and slower than by intravenous end hypo- 
dermic methods. 

(b) Twice the oral doee. Absorption is slower and more imper* 
foct than by the mouth. 

(c) One-half to one-third the hTpodermic and one-fourth to one- 
■iztb the oral done. Absorption immcdiat«. 

(d) One-half the oral dose. Absorption quEclcer than all otfacra 
I except the intravenous method. 

^m This eomparisoD Is mad« with alkaloidul drugs, as they are the 

^ ones usually given intravenously and subcutaneoosly. 

Define hygroscopic and volatile drugs. Name one of each. 

A hygroscopic drug is ouc which readily absorbs moisture, as 
•odium bicarbonate. 

A volatile drug is one which tends to e^-aporate rapidly, as ammo- 
nium carbonate. 

Add 2 decagrams, 1 hectogram, 10 decigranu, and 1 gram. ■ 

2 decagrams = 20 grams. I 

I 1 hectogram = 100 grama. I 

^^^H 10 decigrams^ 0.1 ff^^jna. I 

^^^1 1 gram 1 gram. M 

^ Total, = 121.1 grams. I 

What is meant by synergistic remedial agents? Describe fully. 

I AgfutH which assist or intensify the action of others, Bt^lladnnna 

promotes the action of nux vomica, mercury and the iodides favor 

the action of silver as a waste producer, the alkaliett favor the 

action of sulphur compounds, both chemically and physiologically. 

What is a maximum dose? Minimum dose? Lethal dose? 

A maximum dose is the largest amount of a drug which may be 
safely administered. 

A minimum dose is the smallest amount of a drug which will give 
the dc«ircd physiological action. 
1 A lethal dose is the umount of a drug which will cause death. 

What is meant by (a) the physiological action of a drug, (b) the toxic 
doae of a drug, (c) the lethal dose of a drug? 

(a) The dcSnitc and limited action of a drug upon some part of 
the oT^anism, intended to antagonize or overcome a particular patho- 
logieal condition. 

(b) A doee sufficient to produce poisoning. 

(e) A fatal dose. 



844 



THEKAPEUTICB 



Name three quick acting bowel evacuants used hypodennaticuly; 

their physiological actions; give best combination of twL 

or more administered for safety and efficiency. ■ 

Arecoline hydrobromide, pilocarpine hydrooUoridum and eaeriae 

sulphate. All three stimulate secretions and peristalsis. The latter 

two are often combined because pilocarpine is moro powerful in 

stimulating secretions and eserine stimulates greater peristaltic 

action, tiencc together they make a powerful acting bowel evacuani. 

Into what classes are cathartics divided? Name one cathartic of each 
class and state how it acts. 

1. Laxatives: olive oil acts mechanically and slightly stiBo* 
lutca peristatitiit. 

2. Simple purgatives: calomel stimulates secretion tuid peri- 
staltic uction. 

3. Drastic purffatives: croton oil greatly increasca peristaltic 
action and secretions. 

4. Hydragoguc purgatives : magnesium sulphate abstracts water 
from the blood by stimulating secretion. 

5. Cbolagogue purgatives : sodium phosphate increases tbe flow 
of bile, which stimulates peristalsis. 

How do sedatives act? What ts the danger of the excessive use of 
sedatives? 
Sedatives net by depressing protoplasm and lowering functional 
activity. They allay servons irritability by diminishing the eon- 
dnction of impressions to the brain. Their excessive use (nay cause 
the cardiac and respiratory actions to cease. A long-continued use 
of sedatives may lead to alarming nervous irritability if suddenly 
discontinued or if the dosage is not increased. 

Name three drugs acting as heart stimulants; ^ve dosage of each per 

orum and subcutancously. 
Strychnine sulphate, per oriun, 1-3 grains ; subcutaneoualy, 1 gr. 
^m Camphor, per orum, ^-1 dr. ; subcutaneoualy, i/^ dr. 

^^ Atropine sulphate, per oriun, 2 grs. ; subcutancousl}-, »^-li,i gn. 

Give the physiological actions and the therapeutic uses of aconite. 

Aconite decreases the cardiac rate and force, lowers arterial 
tension and temperature. The respiratory centre is depres!#«d. It is 
a diaphoretic and diuretic; depresses the functional activity of the 
perceptive centres in the brain, the sensory side of the spinal cord, 
and the peripheral sensorj- nerves. 

It is indicated tn all oifcctions characterized by a high retisUng 
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pulse and an elevated temperature; is useful in acute pbaryogitiH, 
lar>'n^iti8. plcuris}', peritonitiH. encephalitis, laminitis, enteritis, 
and mammitU ; al»o uxi*d in nouti: muscular or articular rheumatism, 
and as a sedative in cardiac disturbanoe. 

It arc the uses of tincture of aconite? Give the dose of tincture of 
aconite (a) for the horse, (b) for the dog. How long should 
maximum doees be given? 
See answer to preceding: quvAtion. 

It is given in doses of 15 minims to the horae and 2 minima to 
the dog, every 15 minutes for two hours, imd afterwards 30 minimn 
for the horse and 3 minims for the dog, every hour, until tlie tern* 
peruture and pulse-rate arc lowered. The drug should be used 
with caution and the pulse oarcfully watched. The maximum dose 
for the borae, i,^ to l^^ drachms, for the doff, 2 to 8 minims, slioitid 
not be repeated without first exumining the pulse and heart. 

DW does aconite kill an animal? How should aconite be adminis- 
tered? Give antidote for aconite poisoning. 
Aconite kills by paralysing the heart and respirations. See 
an.<iwer to preoedintr qnestion tor method of administration. 

Antidote: Quick acting heart stimulants as ammonia, sulphuric 
etlier or nitromlyecrtn subcutaneously ; artificial respiration, apply 
warmth. 

; the indications for barium chloride. State the dose accordinf to 
the method of administration. 
Barium chloride i>> indicated In obstinate conatipatHUi of the 
hone and in colics where a quick-acting cathartic ts needfid. 
Dose : 7 to 16 grains, intravenously ; 1 to 3 drachms per os. 

Name the drugs that exert the greatest effect on glandular structures. 

*, Pilocarpine, areooline, heltadonna, calomel, potassium iodide, 

alcohol, ammonia, antimony and potassium tartrate, alocs, apcnnor- 
ptdoe, ipecae, camphor, opium, spirits nitrous ether, potassiuin 
nitrate, etc. 
Name the more common preparations of mercury. State the actions, 
uses and the doMs of each. 

1. Unguentum hydrai^yri: Parasiticide, stimulant, antiseptic, 
and resolvent. Used externally for mange, liee, ringworm, small 
exostoses, etc. 

2. Uydrargyri iodidum rubrum : Rtsolvent and piLttuIant, count- 
erirritant. Used extenially for splints, spa\'ins, rin^'bones, chronic 
leDdinitis, enlarged burse, enlarged joinl«, chronic laryngitis, etc. 
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3. Hydnrgyri ehloHdum mite-. Laxative, cAtliarUc, dit 
antuieptic, alterative and vermifuge; externally, desicoant, 
parasiticide, nnd antiseptic. Used in gastritis ; icterus due to coo- 
KtipAtion, catarrh of the duodenum or hepatic confteotion : and 
influenza. Used in combination with santonin for intestinal womui. 
Extemoll}', it is used in chronie cesems, itching of the skin, and 
thniah. Done, \<> to 1 drachm. 

4. Hydrarg^Ti chloridum corrosiviua: CorroaiTe, irritant poiaoD, 
alterative, antiseptic, and hepatic atimulant. Used externally, ia 
strength varying from 1-BOO to 1-10,000, as an antiseptic for 
woiindit, quittors, Patulous witherx, etc. Used u a sloiinhing a^«iit 
in fibrona growthH. In endometritis, a solution of 1-10,000 ia and 
OS a douche. 

Describe the medicinal treatment of pneumonia. 

In the congestive stage, veratnim and aconite in foil 
Counterirritants Hiich u» mustard ou the chest-wall may relieve 
patient. Active friction followed with bandages on the legs 

In the stage of hepatization, support the heart with digitalis, 
alcohol, etc. Reduec the temperature, if exeesBi^'e, with aconite, 
quinine sulphate, etc. Give mild laxatives, such as Glauber 'a sails, 
calomel, or liiiseod oil; alkaline diuretics, as poljusium nitrate. 

In the stage of re«oliition, give stimulating e-xpectorants, sudi at 
ammonium chloride and ammonium carbonate. The convalesi'eiit 
period in shortened by the use of tonics, mcfa as dux vi 
arsenic, etc 
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Give the treatment of tetanus. 

Surgically remove tissue surrounding the point of infeetioo or 
thoroughly cauterize same and treat daily with strong dtainfectaota 
Phenol is best for this purpose. Keep the patient in a quiet plsor- 
The am of antitoxin as a therapeutic agent is still aub judke. By 
moat authorities it is con^dercd valueless in this eonnectioa. 
Atteniplii to control Bpaions may be made vrlth potassium bromiik. 
given in four-ounce doses cver>* four hours. Morphine, chloral, 
or lobelia may assist. Rectal or nasal feeding may help in nooriab 
ing the patient. Saline laxatives to secure free elimioatioQ. 



Describe the treatment of influeoxa in its simple form. 

A laxative condition of the bowels itliould be secured by 
tran-mashcs and administering cHlomcI, Stimulants such as liquor 
ammonium acetatis or ammonium carbonate are valuable. If thr 
fever is high, quinine, acetanilide and antipyriae arc important 
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utiprrtties which can be used, la ccdcma of tb« extremitiea. potas- 
nam nitrate is indicated. Support a weak heart with digitalis, 
camphor, or strychnine. Counterirritants on the chest and throat 
may be useful. Treat complications ^^ptomatically. 

lame four alkalies. Give the action and the uses of alkalies. 

Potasaium, Hoditim, lithium, and ammonium. 

Actions : The salts of potassium are irritants, caustics, diuretics, 
antaeidfl. alteratives, and antipyretics. Potassium nitrate is useful 
in dropsical effusions. Potassium bromide is a nerve depressant, 
useful in spasms and nervous excitement Potassium lo-droxido is 
a caustic used on warts and tumors and to prevent the f^rowth of 
horna on cattle. Potassium chlorate is an antiseptic which is useful 
in pharyntfitiH and stomatitis. Potas.sium iodide is used as an altera- 
tive in actinomycosis and other chronic conditions. 

The salts of sodium are irritants, ca\i8tici<;, diuretics, cathartics, 
and alteratives. Sodium bicarbonate is useful in gastric and intes- 
tinal catarrh. Sodium bromide is used same us potassium bromide. 
Sodium chloride is used intravenously in Iiemorrhai;f, anivmia, and 
collapse, also in gastro-intestinal catarrh. Sodium sulphate is a laxa- 
tive which is serviceable in gastro-intestinal catarrh, serous exu- 
dates, and oedemas. Sodium hyposulphite is used as an antacid and 
ftntiaeptic in fcastric t^'mpany. Sodium hydroxide is uiicd sami.- as 
potasnom hydroxide. 

The salts of litliium are diuretics which arc used in uric acid 
ealeuli for their solvent action ; also used in rheumatism. 

The salts of ammonium are stimuIantH. expectorants, diapho- 
retics, antipyretics, diuretics, vesicants, irritants, antacid.*!, etc. 
Ammonium curbonute is used as an antacid in colic and tympanites, 
as a circulatory and respiratory stimulant and a stimulalini; expec- 
torant in the third stage of pneumonia, in bronchitis, cmphj-- 
•ema, and as a heart stimulant in collapse. Ammonium chloride 
ifl a stimulant expectorant used in cutarrhul bronchitis and pneu- 
monia. Aqua ammonia is an antacid useful in tympanites and 
externally in liniments. 

a are the general actions of opitun? Give the dose of opium for 
the horse, the cow and the dog. 

Opium is analgesic, hypnotic, diaphoretic, antispasmodic, and 
narcotic; also cardiac and respiratory depreaaant, after brief 
Btimulation. 

Dose of powdered opium for the horse, 20 to 90 grains ; for tiu 
cow, 1 to 2 drachms ; for the dog, y^toS groins. 
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State the source and the uses of opium. 

Opium is obtsiocd in Asia Minor from the nnripe capsule 
Popaver acmniffrum, or poppy plant, by inciiiion and spontiui' 
evaporation nf thi^ milk}* «xudato. 

It is used aK an antispasmodic in peripheral irritation (oougli) 
checks exccSKive gceretions and eupprcsses portittalsts in acnte inflam 
matory affpntions of thi» bowH-t (the bow«U should be previoudy 
deared of the irritant). I'seful in pleurisy to check \hv lienlopj 
mcnt of hydrotborax and in peritonitis to prevent ascites. 
catarrhal dispaKPs it lessens the discharge; in ircrcbroepinal mcmih 
gitis and muHcular spasms to teeaen the nervous irritability; ui 
ebeck premature labor pain and pm-ent straining in eversioD of 
the rectum or uterus. 

Name the principal alkaloids of opium. How and when used? 

There ari> about twenty known alkaloids of opium. Only t 
of importance, viz., morphine and codeine. 

The uses of morphine arc dyscribed clspwhcre in this W 
The action of codeini' is similar to morphine tut is coo^dcred bet 
for bronchitis in dogs. 








Give the actions and the uses of ergot 

Ergot is a powerful vasomotor stimulant, hscmostAtic, 
intestinal irritant, and ecbolic. It stimulates and contracta inv<^G 
tary muscular fibres, and hence diminishes the blood-streain paanng 
through the arterioli's; large doses or small repeated dosea prwhw 
ergotism, which is chuructcrized by gangrene of the extremitie 
to lack of blood supply to the parts. 

Ergot ia used as an ecbolic to stimulate weak ntertne vontr 
and promote expulsion of the ftctiu; or fcetal membranes: 
lued as a vasomotor constrictor in postpartum or other int 
nal hemorrhage. 

Give the actions and the uses of the iron salts. 

Iron in general is a hsmatinic, stomachic, styptic, aatringVDt 
and hiemostatic. The sulphate is a vermicide. The iodide is altera- 
tive and resolvent as well as tonic. 

Iron is used in anemia, diarrhcea, intestinal worms, and a« s 
valuable tonic in eonvalpseence from debilitating diseases. Locally. 
the chloride of iron is used to chock hemorrhage and as an aatringent 
in chronic pharyngitis and laryngitis. Internally, it is used as • 
diuretic and tonic in purpura hemorrhagica. 

The hydratcd sesquioxide of iron is a specific antidote for anni- 
Ml poisoning. The phosphate is serviceable in diaeasea of booe 
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(racbitU, osteoporaais) and nervous exhaustion. The sulphate im- 
provi's ihc appetite and abates exhausting discharges iu ohroaic 
catarrhal rhinitia and endometritis. 

Give the actions and the uses of cantharides. 

i Externally, cantharidea is irritant, rubefacient, veaicant. In- 

ternally, it is irritant, and sttmtilutw the gctiito-urtnary tract, 
diuretic and aphrodisiac. 
It is used internally (rarely) to produce sexual excitement; 
and for incontinence of the urinu from puralj'sia of the bladder. 
Externally, it is a valuable conn ten rritant and vesieant. Used in 
sprains, tendovaginitis, periostitis, exostoses, wind-puffs, chronic 
laryngitis and pbaryrifptJs, and to mimulate the growtJi of horn 
and hair. 

What preparations o( arsenic are most used in veterinary medicine? 
AireuoiM acid, iodide of arsenic. Fowler's iwhition, and 
Pearvin's solution. 

Uve the actions and the uses of arsenic. 

Arsenic is a gastro-iutestinal and respiratory tonic, a stimulant 
and alterative, acting especially on the digestive and respiratory 
muoous membrane and the skin. It is an ontipcriodic, also anti- 
spasmodic in nervous diseases, and is a nervine tonic. It increases 
the cardiac action, respirntoir power, and secretion of the intestines; 
also has a vermicidal action. 

Uaes: General tonic after debilitating discnscs, especially pneu- 
monis, pleurisy, and bronchitis; intestinal worms, chronie cough 
(heaves). Used in anaimia, chorea, chronic eczema, and periodi- 
cally returning fewrs. 

[ow should a course of arsenic be administered so as to avoid chronic 
arsenical poisoning? 
Begin with very small amounts and gradually increase the dose 
ontit the physiolofricat limit is reached (iiedema and itching of the 
«yelids), then gradually decrease the dose. Do not leave off the 
administration abruptly. A tolerance for the drug can be acquired 
so that large do6cs may be given with impunity. 

Deacribc the actions of arecoline hydrobromide and give the dose for 
the horse. 
Arecoline h^'drobromide increa»e.s salivation and intestinal secre- 
tions; stimulates periatalsis, slows and softens the pulse. It is 
naed as a quick-acting cathartic in colics and acute laminitis in 
,dBKm of V4 to 1^ grain aubcutaueou&ly, repeated in 20 minutes. A 
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single dose of 1 to 1^ ^ains subcutaneousl^ is given by some, fafl 
{ractional do«c8 arc safor. M 

Name the iodine compounds and give their actions and uses. V 

Liquor iodi oomposttus (Lugol's solution), ammonium iodjd^ 
sodium iodide, and potasKium iodide are given internally ; tinctan 
of iodinn and iodoform are used ijxtcmally. 

Actions: Externally, Rtimulnnt, irritant, and veaicant; if used 
concentrated, antiseptic, resolvent, parasiticide, deodorizer, and dii- 
infcctant. Internally, alterative, rceolvent, d«ob«truent, and expe^ 
torant; stimulates iflandular activity and promotes tissue changes 
as well OS the absorption and elimination of recently formed til- 
sue and ditteased cells, Form.s insoluble compounds with lead, 
mercury, and other metals and buatens their removal in esso 
of poisoning. 

Uses : Externally for enlarged glands, periosteal inflammation, 
capped hock. e»rh, chronic Hynovitis, pharyngitis, and laryngitis; 
to Htimulate granulations in slow-healing wounds and promote (be 
growth of hair. Useful to disinftct the skin before operstioDa: 
■a a para-titicide in mango, ringworm, and farus ; iodoform is naed 
as a dusting powder in suppurative wounds for its bactericidal and 
stimulating effect. It also has a slight amesUictic action. 

Internally, potassium iodide is most commonly uaed. It ii a 
specific in actinomycosis ; alterative in chronic brooehitiB and Itajn- 
gitis; antidote for chronic lead poisoning; Roitr«, scirrhous cord, 
botryomycoaia, hydrothorax, ascites, drrfaosis of the liver, and peri- 
odic ophthalmia are often improved by the use of pntasKtum iodide 
internally. Ammonium iodide is useful to hasten the stage of 
resolution in pneumonia. 

What eHect has acctanillde on the temperature? Give its action and 



Acetanilide baa a decided antipyretic effect in fevers, hut httlt 
effect on a normal temperature. It is mildly diaphoretic, aliglitlj 
antiseptic, diuretic, and depressant to the heart. 

It should be used in very high fevers only, rappcially thertaif 
fever (sun.strnke), in one- to two-drachm doses, repeated not ofteacr 
than every six hours. 

State the source and the uses of acetanilide. 

Acetanilide is obtained by distilling tog«tber glacial acetic acid 
and aniline and purifying the residue by repeated crystallisatioiL, 
(Bee answer to preceding question.) 
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' Define the following terms : embrocation, vesicant, sialagogue, anti- 
pyretic. 
An embrocation h a liquid medicine for external use. 
A Tp«icant \a an a^nt used externally whifh by its irritating 
properties inflames the skin and produces vesicles or blisters. 

A sialagiotcite is a drug which increases the flow of aaliva and the 
buccal miicitf). 

An antipyretic is a drug which lowers the temperature in fever. 

, Define the following terms; haustus, coUyrium, electuary, decoction, 
infusion, elixir, emulsion. 

A haiutus iK a draft, or drench, of medicine. 

A collyriura is an eye-waah. 

An electuar>' tn u medicinal powder, beaten up with sugar, honey, 
or molaasc*! to the cnnxistency of thick paste. Electuaries are in- 
tended to he smeared on the teeth of animals where they molt ut body 
temperature and act locally on the mouth and throat. 

A decoction is an aqueoua preparation, obtained by boiling drugs 
in water. 

An infusion a a clam of pbarmacopttial preparations made by 
pouring water (hot or cold, according to directions) over vegetable 
substances, allowing it to stand some time, and then straining. 

An elixir is a sweetened, aromatic, alcoholic solution of a drug. 

An emulsion is a milky fluid obtuini^d by mixing an oil or resin 
with water. The globuK-i* of oil or partieles of juRoInblo resin are held 
in suspenaioa by some gummy substance, usually acacia. Milk is 
a natural emulsion. 

What are stimulants? Name (a) a cardiac stimulant, (b) a hepatic 
stimulant, (c) a cerebral stimulant, (d) a diffusible, or gen- 
eral, stimulant. 
A stimulant is au agent which inereases (unctionat actirity. 
(a) Camphor, (h) podophyllum, (c) opium, (d) alcohol. 

What Is a renal stimulant? Hepatic stimulant? Sedative? Diapho- 
retic? Name two drugs acting as each. 

A renal stimulant is a drug which directly increases the urinary 
secretion. Examples: Potassium nitrate and spirits nitrous ether. 

A heputic stimulant is a drug which directly increases the 
seeretion of bile. Examples: Alot^s and podoph^'llum. 

A sedative is a drug which lessens the functional activity of 
organs, lowers motility and diminishes pain. Examples: Chloral 
hydrate and opium. 

A diaphoretic is a drug which increa.ies the secretion of sweat. 
Examples: FilocarpiQC and aconite. 
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Name th« ingredient*, giving the proportion of each, found In «ach 
the following mixtures: the A. C. E. mixture, the E. C 
mixture. 
A. C. E. ^= Alcohol 1 part, chloroform 2 parts, aw] ether 3 
E. C. = Etlier and I'hloroform, equal part». 
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What U meant by (a) chemical incompatibility, (b) physiologic In- 
compatibility, (c) pharmaceutical incompatibility? Give 
an example of each. 

(a) Chemical incompatibility occurs when drugs ar« so mixed 
that an unsuitable alteration in their chemical composition takci 
place, eg., calomel with nitroh>-drocbloric acid forms corrosive 
sublimate. 

(b) Physiologic incompatibility conuirts in the union of drug* 
poaBesaing aotagoniatic physiological actions; — e.g., atropine and 
pilocarpine. 

(c) Pharmaceutic ineompatibility resolts in the production of 
an unsightly mixture due to phj-aical change ; e.g., resinous tinctnns 
and aqueous .solutions causi' the resins to wparat)'. 

How do tinctures differ from spirits? Give examples. 

Tinctures are alcoholic solutions of non-votstile principtea (ex- 
cept Tr. iodine), made usually by maeeration and pcroolution of the 
crude drug. Examples, belladonna tincture, aoonit« tjnctiire, etc 

Spirits are alcoholic solutions of volatile aubstanocs. Example, 
spirit of camphor. 

Describe the preparation of a tincture. Name five oEBcial tinctures. 

The majority of tinctures are made by percolation. Thia a 
accomplished by packing the powdered drug in a suitable vokI 
and depriving it of its soluble constituenta by allowing a mcn- 
Btruum. or solvent, to deiKCCnd through it The menstruum nsed b 
alcohol, alcohol and water or alcohol and glycerine, except lo tve 
coses, when aromatic spirits of ammonia is used as a solvent. 

Five official tinctures: Tr, aloes, Tr. iodine, Tr. nux vomica. 
Tr. gentian, and Tr. opitun. 

Name the natural order of the folloMnng drugs : digitalis; pilocarpus, 
cocaine, gelsemium. physostigma. 

Digitalis ^= Scrophularinee. 
Pilocarpus = Rutacee. 
Cocaine := Ltucc. 
Geli<)eroium =^ Loganiaccee. 
Physostigma = Leguminose. 
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Give the actions and the uses of veratnun viridc. State the dose for 
(a) the horse, (b) the dog. 
Veratrum viride in a cardiac depressant, febriCu^, spinal para- 
iTzant, emetic, and cathartic. ITsed about the same as aconite, but 
is inferior to same. Employed as an emetic in swine, stama<!luc in 
cattle in indigestion, and for pneumonia nnd other respiratory 
flinffwrn in the horse. Uaed to lower temperature, relieve pain, and 
lesaen the duration of acute rheumatic fever. DoM for the horse. 
3b»-j., for the dog, gr. V,,-!. 

ivt in the metric «)r9tem (a) the table of weight, (b) the unit of 
weight, (c) the unit of measure of liquids, 
(a) 10 milligrammes = 1 eentit^amme, 
10 centigrammes = 1 decigrammct 
10 dccigrammea = 1 gramme, 
10 BTaromcs ^ 1 decagramme, 

10 decagrammes = 1 hectogramme, 
10 hectogrammes = 1 kilogramme, 
(b) One gramme is the unit of weight; it being the weight of 
cme cubic centimetre of distilled water, at the temperature of -1° C. 
(e) One cubic centimetre is the unit of measure of liquids. 

Hve the actions and uses of quinine sulphate. State the dose for (a) 
the horse, (b) the cow, (c) the dog. 

Quinine sulphate is a tonic, antiseptic, antiperiodie, antipyretic, 
antiphlogistic, antimiasmatic, stomachic, and untifcrment. Small 
doses Rtimulatc the heart and brain, large doses depresit both. Large 
doset lower reflex activity of the spinal cord. 

It is used as a bitter stomachic uud tonic to improve the appetite 
and stimulate digestion. Checks abnormal ga.stro-intestinal fermen- 
tation. Used in antemia, septiciemia, pjiemia, influenza, strangles, 
purpura hemorrhagicji, and other infectious febrile diseases. It is of 
great benefit in distemper of dogs, chorea, and rheumatism ; also used 
as an antipyretic and stimulant in pneumonia and bronchitis. 

(a) 2 to 4 drachms, (b) 4 to 6 drachms, (c) 1 to 5 grains. 

State the dote of quinine as an antipyretic and tell how often the dose 
should be repeated. 
Two drachms, repeated every three or four hours. 

/bat is an aiuesthetic? Give the uses of anaesthetics. Mention 
three examples of each of the two great classes of anjcs- 
theticb. 
An aiUBBthetic is an agent which diminishes or abolishes sensa- 
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tion. It is used to prevent pain and atruggling darint; sarjp' 
operations, in otwtctncal opcratioiu, reduction of fractures, dialo- 
oatiOR and hernias, to overcome epasma and eonrulaiona resnlting 
from discafie or poisons, and finally to destroy af^ed or sick and 
useless animals. Local anesthetics are sometimes used in makisft 
diafrnORea of lameness. 

Local : Cocaine, alypin, and storaine. 

General : Ether, chloroform, and nitrous oxide. (CblonU hydral* 
is often used as a Keneral animthetic. ) 

Name three local anzsthettcs and describe the mode of application 
of each. 

1. Cocaine hydrochloride. Dose for the horse, 2 to 10 gnim. 
hypodcrmically. Vaod in 4 to 10 per oent, solution, injected nndn 
tlie skin, 

2. Eucaine hydrocblorate. Used same as oocaine. 

3. Phenol. Applied to the skin over the line where ftn incisioo 
IB to be made. 

What is morphine,? Describe the actions and uses in medicine ct 
morphine. State the hypodermic dose for (a) the horse, 
(b) the dog. 

Morphine is an alkaloid obtained from opium. It occurs in 
colorless or white crystals, or as a crj-stalline powder, odorless and 
having a bitter taate. 

It U hypnotic, anodyne, narcotic, nervous sedative, and snii- 
spasmodic. 

Used in eclampsia in bitches ; nseful in painful coufch ; rvlierts 
pain in spasmodic colic, pleurisy, and djiipntiia. Used to prerwit 
straining in evennon of the rectum or uterus ; also nsed in ' ' thump*" 
(spasms of the diaphragm) and as an anssth«tie for surgical open- 
tions on dogs. 

(a) 3 to 5 grains, (b) Vii to i^ grain. For sui^cal anaMbeoi 
1 to 2 grains is given hypodermically to dogi. 

Give the composition and the uses of Fowler's solution of arKtiic. 
State the dose for (a) the horse, (b) the dog. 
Fowler's solution (liquor potassU arscnitts) is on arsenical pn;p> 
aration of 1 per cent, strength. Its formula is as follows: 

Ant«nou« acl<i I pMt 

PoUiuiuiti bicsrbonat* 2 p&rtii 

CuniiMxind dplrlu of laf«nd«r .'...... 3 parts 

DUlitlnl water M putt 

Used as an alterative and tonie in chronic intestinal catanb. 
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^^^^^MMdation, chronic dj'spncca (houvos), chorea, chronic skin diseases, 

^M snemia, rachitin, osteomalacia, etc ; a» a venaifugc for iatestinat 

^M worms ; itsed oxtemally to remove warts. 

^M (*) 2 drachms to 1 ounce, (b) 2 to 10 minima. 

^m What is Pearson's solution? How is it prepared? Give its uses and 

^L dose. 

^H Liquor sodii antenatts (Pearson's solution) is a solution of 

^m sodium arsenate. It is made the name ns Fowler's solution, only 

^M fwdium arseaate is osed in place of potaasium arsenite (potaitsium 

^M bicarbonate and nrsenous acid). It is used for the same purposes 

^B and in the same doses as Fowler's solution, but is less irritating and 

^m active. (See answer to precedir^ question.) 

H Give the principal use of aporoor^ine for the dog. State how apomor- 

^1 phine Is administered and mention the dose for a 40-pound 

^B Used as a prompt and powerful emetic. UsuBUy given hypoder- 

H mieslly. Dose for a 40-ponnd doR, '/„ grain. 

H Give the physiologic actions and the uses of belladonna. 

^K Belladonna is a narcotic, mydnutic, antispasmodic, and anodyne. 

^M In small doses it is a cardiac, rc-spiratory, and spinal stimulant ; in 

^B large doses, a paralyser of the secretory and motor nerve-endings 

^1 and a stimulator of the entire sympathetic syatcm. 

^M It is tiML'd to L-heck abnormal secretion in ptj'alism, acute catarrhal 

^B conditions, and polyuria. Used as an antispasmodic in colic, tetanus, 

^B oougfa, bronchitis, and dyspncea. It suppresses the symptoms of 

^B beaves, relaxes a contracted or rigid as, and allows of parturition. 

^B It is Qseful to relieve congestion in the beginning of acute inflam- 

^B matory diseases, as laminiti.'*. pneumonia, and pleurisy, Vned exter- 

^B nally in liniments for muscular pain. It is used in opbthalmolog>' 

^B to dilat« the pupil and paralyze accoinniodatiou for purposes of 

^H refraction ; to prevent or break up adhesions of the iris and inflam- 

^B mstor>' conditions of the cornea. Atropine, tlie active principle of 

^B belladonna, is generally used in this work. 

Give the source of atropine and describe its action. 

^^ Atropine is an alkaloid obtained from belladonna. It is the chief 

^fl alkaloid of this drug and represents its action. (See answer to 

^B preceding question.) 

H What drugs could you substitute for belladonna? 

^L Substitutes for belladonna ns: 1. A circulatory and respiratory 

^B stimulant: stryelinine, amiQonia and digitalis. 2. An agent to 
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dimiiii^ seiireUoii; uamplior and morphine. 3. As aii an 
modii! and anodyne : chloral hydrate, opium, gelsemium, hytmcjf- 
and stramonium. 
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Name five antiseptics for wounds and ^ve the strength in which each 
ahould be used. 
Corrosive sublimntp, 1-1000 to 1-2000. 
Phenol, 3 to 5 per cent, ttolution. 
Creolin. 1 per cent, solution. 

Hydrogen peroxide. 50 per cent, solution or imdilated. 
L^ol, 1^ to 2 per cent. »olation. 

Mentioii four preparationB of iron and state the dose of each (or (a) 
the horse, (b) the dog. 
F^rnim r«diictum, (a) 1 to 3 drachms, (b) 1 to 5 grains. 
Ferri xulphtu. (a) i^ to 1 driu-hm, (b) ^ to 2 grains. 
Tr. ferri chloridi, (a) 2to8drachmfi, (b) 2 to 20 minims. 
Ferri bydroxidum cum magnesii oxide, (a) 8 ouDces, (b) 
drachmi. 

State how benzoated lard is prepared and give Its uses. 

Adcps boDzoinatiut is made by melting lard 1000 parts wilk 
benzoin 20 part^t. The melting is accnmpli.shed by means of a water- 
bath. The temperature should not rise above 60° C, and ahould be 
continued for two hours. After straining, tbe mixture ahould be 
stirred until cool. 

It is used as a base for ointments. The benzoin acta as a preser- 
vative to prevent the lard from becoming rancid. 

Name the mineral acids ; give their uses internally, their antidotes aad 
main uses externally. 
They are sulphuric (both dilute and aromatic), hydrochloric, 
nitric, and phosphoric. Also there is a nitrohydrochloric. They arc 
used interualiy in atonic dyspepsia, acidity of the stomach, oxaluria, 
chronic hepatitis, diarrhcea, lead poisoning, lucmorrhoids and di>- 
betce. Extomally in ulcers and diseased bone. 

Antidotes: Alkalies such as sodium bicarbonate, magnesia, ehslk 
and soup ; albumen, milk, etc 

What is (a) a hj'pnotic, (b) a mydriatic, (c) a myotic? Give an ex- 
ample of each. 

(a) An agent which produces sleep, without first causing exdu- 
mcnt ; e.g., potassium bromide. 

(b) Au agent which causes abnormal dilatation ot tbe ptipi3; 
e.g., atropia. 
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(c) Ad agent (■ausiog HbnorroBl coiilmction of tbo pupil; e^., 
opium. 

What 18 strychnine? Describe the actions and the uses of strychnine. 
State the hypodermic dose of strychnine for (a) the horse, 
(b) tlie dog. 

Strychnine is an alkaloid obtained from nux vomica. 

It is a m-i-vc tonic, (Citric Umic, ttttniiilat^s rmpiration, socrts 
tion, and digestion; it increases peristalNis, gtimulateii both thf> 
motor and inhibitory apparatus of the heart, and raises arterial 
tension by stimulating the vaaomotor eentres, thus contractiiii; 
the arterioles) full doises relax the arterioles and thus reduce 
blood-pressure. 

Used in paralynis, depression of the nervous system, atonic dys- 
pepsia, heaves, diarrhtpu due to relaxation of the bowels from lack 
of tone, in smalt doses; convalescence from debilitating discaaca, 
collapse, heart-weakness, chloroform syncope, narcotic poisoning, 
constipation, incontinence of tbc urine, etc. 

(ft) One-half to one grain, (b) */„o to '/,o grain, 

what di&eases of the horse should nux vomica be prescribed? Give 
the dose of the fluideictract of nux vomica for (a) the horse, 
(b) the cow. (c) the sheep. <d) the pig, (e) the dog. (f) 
thecal. 
See answer to preceding question, uses of stryehnine. 
(a) 1 drneiim. (b) 2 drachms, (c) 20 minims, (d) 10 minims, 
(e) 2 minims, (f) 1 minim. 

Bt if Goulard's extract? State bow It is prepared and give its uses. 
Liquor plumbi subacctati.'j (Goulard's oxtrAet) is an aqueous 
liquid, containing in solution about 25 per cent, of lead subacetate, 
prepared by boiling together acetate of lead 180 parts, o.^ide of lead 
110 parts, in 1000 parts of water. It is an active astringent and 
aedative. Diluted with three parts of water, this agent is used for 

, sprains, bruiaes, cuts, burns, scratches, grcase-becl, skin diseases, 

' eczema, canker of the ear in dogs, etc. 

Bt drugs an used internally and externally to check hetttorrhage? 
Adrenalin, ergot, digltali-t, turiientinc, opium, bismuth, lead 
aeetate, and saline infusions are used internally. 

Adrenalin, alum, ferric chloride, ferric sulphate, tannic acid, 
lead acetate, bismuth, and elher-spraj's are used exlerually. 
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Mentioa the methods by which temperature in fever may be reduced. 
Which method is the most rational and practical? 
Tbe temperature in fever may be reduced by lesfieoing th« beat 
prodaotioQ with drugs such ss phenacetin, antipyrine, aeetanilide, 
quinine sulphate, salicylic acid, aconite, and digitulis, or by io- 
creasinfr the heat loss with alcohol, ttpiritus lethfrii* nitrosi, cold, 
and purgatives. The fonner method is better because it strilm 
more nearly at the souroc or cause, and the latter method stimnlatts 
the produetion of heat. 

Give the properties, the uses and the dose of potassium chlorate. 

Potiujsium chlorate occurs in colorless, monoclinic prtsms. It 
easily explodes on trituration with suf^r, sulphur, tannin, and char- 
coal. It is soluble in 1 to 16 parts of cold and 1 to 2 parts of boiling 
water ; antiseptic, antacid, alterative, sialogoguc, diuretic, febrifogc^ 
and cardiac depressant, and is used in laryngitis, pharjiigitia, 
stomatitis, und in febrile conditions of a c&tarrhal nature. Doa^ 
2 to 8 drachms. 

What is oil of turpentine? How is It obtained? Give its medicinal 
use. 
It id a volatile oil, distilled from turpentine. Turpentine n 
obtained from the ordinary yellow pine (Pintia palustrut) aid otiw 
varieties of pine. For uses. Me tollowiog questioa. 

Give the external use and the Internal use of oil of turpentine. State 
how oil of turpentine should be administered. 

Used externally as a eounterirritant, rubefacient, or stimuUut 
in sprains, arthritis, pleurisy, peritonitis, spasmodic colic, etc. 

lutemally, it is used as an antifermcut in flatulency, anlhr^ 
mintin for round- and tapeworms, stimulating and antiseptic fxptt- 
torant in chronic bronchitis, gcnito-urinary antiseptic in purulfW 
nephritis, cystitis, and urethritis. "Used extensively in iolenul 
hemorrhage and purpura hemorrhagica. Injected intrntracbeallv 
for lung worms in calves and lambs. 

It is usually administered in oil or milk. (Its irritating proper 
ties are greatly overestimated, however, as it can be given by thr 
mouth undiluted with no inconvenienoe to the patient) 

What are alkaloids? 

Alkaloids arc active nitrogenous principles existing in pluiti. 
extracted by chemical art. They are oi^anie bases of olktliti' 
reaction, forming salts wtih acids, and as salts are very soluble 
in water. 
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Mention six alkaloids used In veterinary tnedicine. State the dose and 
the mode of administermg eacli. 

1. Morphine: Morphine Hulphste, 3 grains, hypodennicallj'. 

2. Strychnine: Str>vhiiine sulphate, 1 ^ain. hypodermically. 

3. Quinine: Quinine stilphato, 2 drachiiix, per os. 

4. Cocaine: Coc&ine hydrochloride, S grains, hj'podemiically 
or intramuHcnlarly. 

5. Atropine : Atropine sulphate, 1 grain, hj-podcrmically. 

6. ArecoUne : Arocoline hj-drobromide, 1 in'ain, hypodcrmicnllj-. 

Define glucosidc of any drug and give an example. 
^L Glucosiden are neutral, nnn -nitrogenous organic bodies, repre<* 

H senting the active principles of many drugs. Digilalin is a gluoo- 
H Bide of digitalia. 

■ Nan 

■ Nsit 



Name (a) three stomachics, (b) three antacids, (c) three antiseptics, 
(d) three emetics, (e) three narcotics. 

(a) Gentian, ginger and eapsictim. 

(b) Sodium bicarbonate, ammonia, and calcium earbonste. 
(o) Phenol, cr«olin and hydrogen dioxide. 

(d) Apomorphinc. ipecac and tartar emetie. 

(e) Ether, morphine and cannabis indica. 

Name three alkaloida and state the source of each. 

Pilocarpine, obtained from pilocarpus (JaborsJidi). 
Ergotine. obtainni from ergot. 
Qninine. obtained from cinchona. 



What are the medicinal uses of gentian root? State the dose for (a) 
the horse, (b) the ox. 
Stomachic in indigestion, debility, and convalcsccnoe. Used to 
relieve acute and chronic flatulence. 

(a) 2 drachma to 1 ounce, (b) 1 to 2 oimces. 

fWbit are the medicinal uses of ginger root? State the dose for (a) 
the horse, (b) the ox. 
Stomachic and canninstive in atonic indigestion of hotises and 
mminants. Used to aid the action of purgatives and prevent griping, 
{a) 2 drachms to 1 oiuice, (b) 1 to 4 ounces. 

^Define rubefacients, astringents, escharotics, styptics. Name one or 

more drugs acting as each. 

Kobefacicnts arc agents which produce slight redness of tha 

sktQ, such lut mild ammonia solutions and mild cantharides ointment. 

Astringenta are agents which contract living tissues by coaga- 
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lattng or precipitating albumen or by contracting musculsr flbenP 
examples: alum, lime and tannic acid. 

EscbaroticH are stronR irritants which set by extracting tlM 
water of a part and destroy tissue by sloughing as anlpburic acid 
and cau»tio potaith. 

Stj'ptics are drugs which arrest hemorrhage such as alum «od 
ferric chloride. 

What is eaerine? State the dose for (b> the horse, (b) the oz, (c) 
the dog. 
Eserine is the principal alkaloid of physoetigma. 
(a) 1 to 2 grains, (b) 1 to 3 grains, {c) Vw« to V^ grain 
( hypodermically ) . 

What are the actions and uses of eserine? 

Escriiie is a muscular Rtimnlant; it stimulatea secrption a 
general, excites nausea and vomiting, and is a laxative or punrntite 
by stimulating the muscular coat of the intcjitiucs as well as tb( 
intestinal .secretion. It also acta as a myotic and decreaaes intra- 
ocular tension. 

Used in constipation due to torpor of the bowels, in impaction 
colic and parturient paresis. Externally, in the eye to decreue 
intra-ocular preasora and contract the pupil in periodic ophthalmia, 
where it is sometimes alternated with atropine to prevent adhesions 
of the iris and diminish pain and congestion. 

State tlie principal alkaloid of the Calabar bean and give its dow 
and uses. 
Eaerine (physoBtigmine) is the principal alkaloid of Calsbu' 
bean or phj-sostigma. (See answer to preccdini; iiuestiona.) 

What blistering agents are adapted to the different domestic aniroaltP 
Cantharides for the horse, cantharidea and red mercuric iodiiie 
for bovinva, and mustard for dog« and sheep. 

What are the indications for the use of counterirritants? Name 6ve 
counterirritants. 
1. To overcome congoxlion and inflammation in remote part«. 
B 2. To promote absorption of inflammatory products, locally. 

^B 8. To relieve pain. 

H 4. To stimulate the heart, reapiratory and net^oua functions. 

B Cantharides, iodine, mustard, turpentine, and red mercirm 

iodide. 
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^What is the best antifenncnt in gastric Satulence? State the dose ot 
the antiferment and give the method of its administration. 
Sodium hypOHiilphito. Dissolve 4 to 12 otmoes in one quart oC 
water and gi\c as a drvoch. 

|V^hat is chloral hydrate? How is it prepared? 

Chloral b.vdrato is a crj'staUine solid, oceurring in (^olorloB, 
transparent crjisUils, having an uromatic, pcrictruting. and slightly 
acrid odor and a bitterish, caustic lasle. It is freely ROluble in 
water, alcohol, ether, and volatile oils. 

It 18 prepared by passing drj* vh]onni> «»n into alcohol until the 
Utter is Maturated. It is piu-iSed by distillation witJi sulphuric 
acid, and tht-n with lime. 

Give the actions and uses of chloral hydrate. What is the dose for 
the horse? 

It is a local irritant, antiseptic and stimulant. Intcruullj-, it has 
a primary stimulating effect on the circulatory and central nervous 
systems, but secondarily it dcprc^sot both. 

The druir is used to lensen irritability and produce sleep. Its 
principal use is in spasmodic conditions such as colics, coughs, 
cborca, tetanus, etc. It is one of the bi^t antidotes to strj'ehnine 
poisoning. Used by some as a general an»sthetic, but is not as 
reliable as chloroform. 

Dose for the horse, 1 to 2 ounces. Pour ounces are given for 
anesthetic purposes, 

Hve the principal uses of viburnum prunifoUum. 

It is used as a touic, BntittpasTnodic. iierre sedative, and anU- 
abortive. It is principiilly med to prevent habitual abortion. 

[Give the treatment of sunstroke. 

Remove patient to a cool shady place ; apply ioe<bags to the head 
and nock ; cold wattT cnemHs arc useful. Give antipyretics und 
heart stimulants, acetanilide, 2 drachms dissolved in 1 ounce of 
aromatic spirits of ammonia, every two or three hours. Subcuta- 
neous injections of camphor, ether, alcohol, atropine, hyoscyamino, 
caffeine, veratrine, strj'chnine, etc., have been employed for their 
BtimnlaUn); effect. 

Nome (a) one powdered diuretic, (b) one liquid diuretic, (c) a blood 

L tonic, (d) a nerve tonic, 

(a) Nitrate of potassium, (b) spirits nitrous ether, (c) iron 
Bulpbatfi, (d) nux vomica. 
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Name (a) two general stinuilants, (b) three heart stimulants. 
the dose of each, 
(a) Aleohol, 2 to 3 ouuccs; aqua ammonia, 2 to 4 drnchnu. 
(b> F. E. diffitaiin, 1 drachm ; Tr. strophanthua, 1 to 2 drechna? 
Bpirit of nitroglycerin, J^ to I drachm- 
Describe the effects of the external applications of bismuth salts. 
Give the physiological actions of bismuth subnitrate. What 
is its dose? 
No effect on the unbroken nkin. They have a protecting, swla- 
tive, astringent, and antiseptic action on raw surfaces. 

Bismuth subnitratc exerts a sedative, astringent, and antiseptic 
effect throughout the alimemtary canal by reason of its injmlubility 
and coating action on the walk of the same. It is used in votnitio^, 
diarrhoia, and intestinal fermentation. It is comparatively harm- 
less and can be given in relatively large doses. Doee for the hone, 
2 drachms. 

Mention three Iodides and state the dose of each. 
Potassium iodide, 2 to 4 drachms. 
Sodiiun iodide, 2 to 4 drachma. 
Ammonium iodide, 2 to 4 drachma. 

fame two remedies that are used to promote intestinal peristalsis. 
Aloes and calomel. 

Where are cantharides chiefly obtained? Give the active principlei 
of cantharides. 
Cantharides ik obtained from the inacet Cantkaris vesicatoriii, 
or Spanish fly, which is found in the southern part of Europt, 
Germany and RuK^ia. The active principle is cantharidin. 

Give the actions and uses of heroin. 

Heroin increases the inspiratory and expiratory force and iMSen 
the number of the respirator^' movements. It is a general motDr 
depressant and anodyne and exerta a special sedative infloence on 
the respiratory mucous membranes. 

What preparations of copper arc used in veterinary medicine and for 
what purposes? 
Arsenite of copper is used in diarrhoea, dj'sentery, acours, atui 
in relaxation of the muscular wall of the intestines, also in ebons 
in dogs. 

Sulphate of copper used internally as an emetic ; antidote tot 
phosphorus, atony of the bowels, diorrha>a, and ascariasis. Exur- 
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nally, U is uwd us 'a stimulant and caustic, styptic in foot-rot, 
granular eyelids, conjunctivitis, etc. 

Acetate of copper is an efficient vermifuge in ascuriusis in 
the hone. 

How are phoaphates formed? Name three phosphates and give thera- 
peutical uses. 

Pbofipbatea are fonncd by the union of a salt with phosphoric 
add. 

Ciileiiim phosphate is indicated in diseases of malnutritioD, 
o8t«(iporo«i», rickets and fractures with deloj'od healing; amemia 
and chronic diarrbcea. 

Iron phoKphato is Tised in aprvous exhaustion, diabetes, ostOO- 
poro«m «nd other disea-ses of bone. 

Sodium phosphate is useful as a hepatic stimulant in con^stion 
of the liver, jaundice and in constipation a»sociated with a laelc 
of bile. 

' Give the properties of pepsin. How is pepsin prepared? 

Pepsin occur! as a fine, white or yellowish-white amorphous 
powder, or pale yellowish, transparent scales or grains, free from 
offensive odor, haviiij; a mildly acidulous and slightly saline taste, 
followed by a Nliftht bitter taste. It in soluble in about 100 parta 
water, but more soluble if the water is acidulated with hydrochloric 
acid. It is used in indigestion in young animaU. It is prepared by 
m»c«rat>n|{ the mucous membrane of a pig's stomach for several 
days in a weak aqueous solution of hydrochloric acid. The pcpsiu 
a precipitated by adding sodium chloride, and is then removed, 
preflsed, and dried. 

^ Name the active principle of three of the following : aconite, belladonna, 

B ergot, digitalis and opium. 

^L Aconite : Aconitine. 

^^^^ Belladonna: Atropine, 

^^H Ergot: Ergotine. 

^^^1 Digitalis: Digitalino, digitoxin, digitalein, dlgitin, digitoDia. 

^^^P Opium : Morphine and codeine. 

H Discrimii 

^J^ cans 



Discriminate between the physiological action of chloroform and that 
of ether. Mention the dangers in atucsthesia. How may 
these dangers be avoided? 
Chloroform is more irritating to the mucous membranea and 
causes violent gastro-enterltls if administered undiluted ; it ia less 
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stimulating ttiiJ more depressing to the heart and circulation; 
inhalation it rcquiws more air, is less irritating to the rcspit»torj- 
incmbniacs thua ether, is more prompt in action, has a shorter 
preliminary stage of exoiteiuent, causes a more profound sareoHis, 
and is leM nanBeating than ether. 

(For dangers in anieathcsia, see p. 299.) 

Give the name and the dose of a vermifuge for (a) the horse, (b) 
cow, (c) the dog. 
(a) Tartar emetic, .'^i; (h) ferri sulphas, Sim; (e) sreca 
2 grains per pound of body weight. 

Name some economic antiseptics for veterinary use, internal and 
external 
Internal : Phenol, creolin. sodium hyposulphite, salicylic acid. 
Extemsl : Phenol, creolin, corrosive Hublimaie, potaasium per- 
mangauQlei and borie acid. 

(a) Define purgative, (b) How do purgatives act? (c) Name (ne 
general uses of purgatives. <d) Name five contra-indica- 
tions for purgatives, 

(a) A purgative is an agent which empties the boweU hy incms- 
ing the intestinal evacuations. 

(b) Purgatives act by 1. Increasing the peristalaLi. 2. Incre**- 
ing into.vtiunl socretionK. S. Limiting absorption of fluids in the 
lower bowel.'*. 

(c) Empty the bowels ; remove fluid from the bod>- ; revnlain 
aetion ; d<iplete the circulation ; elimination. 

(d) Enteritis, peritonitiH, mechanical obstruction of bowels, ia- 
testinal hemorrhage, aiuemia, prolapse of rectom. 

Name ten purgatives and give the dose for the horse. 
Aloes. 6-10 druchms. 
Calomel. 30-60 grains. 
Linseed oil, 1 quart 
, Castor oil, 1-2 pints. 
Gamboge, i/4-l ounce. 
Croton oil, 15-30 minims. 
Podophj'llum, 1-2 drachms. 
Magnesium sulphate, 1 pound. 
Sodium sulphate. 1 pound. 
Sodium phosphate, 12-24 ounces. 
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cative, saline purgative, drastic purgative, cholagogue pur- 
gative. Give an example of each. 

Laxative: A dnig whicb slightly increases intestinal action 
chiefly b.v stiinulutinK peristaUis. Exnmplo. olive oil. 

Saline pur^tive: A drug which excites p^rialaltic action b; 
increasing secretions and preventing reabsorption. Example, 
sodium Niilphate. 

Drastic ptiritative: A drug which frreatly increases peristalsis 
and secretion, violently stimttlates intestinal contractions, and pro- 
duci:s copious, frequent, fluid dii^harges. Example, croton oil. 

Cholagogiie purfirative : A drug which stimulates the flow of bile, 
causing grceu-cotored stools. Example, podoph^-llum. 

E**-"tion five emetics and state the dose of each for the dog. 
MiiHiard, Si-ii ; sodium chloride. 5i-iv; zinc sulphate, gr. v-xx; 
apomorphine, gr. '/«-'/• hy the mouth, gr. '/jo-'/ir hj'podennically j 
tartar emetic, gr. i-ii. 
t 



[cntion five different kinds of medicine classified according to their 
general action and state what the general action is in 
each case. 
Strychnine, stimulant. 
Opium, depressant and narcotie. 
Arsenic, tonic. 
Ether, anaesthetic. 
Belladonna, antisposmodia 



_DesGribe in detail the method by which you would administer a dose 

of Epsom salts to a cow. 

Dissolve the salts in water and put the solution in a Inng-necki^d 

bottle. Raise the cow's head ho that the nostrils are on a level with 

the eyes, but no higher. Gradually pour the solution into the moutli, 

watching carefully for foulty deglutition. 

ive the name and mention the use of each of the following: Fe,P,0,. 
FeSO.. Fe.Cl.- 
FeiP.O, (iron phosphate) is used in diseases of bone, diabetes, 
and nervous exhaustion. 

FeSOf {iron sulphate) is used locally as an astrlogent and inter- 
nally u a hsmatinic and tonic in ansmis ; aUo used as a vermifuge 
and in chronic catarrhal conditions. 

Fc^Clo (iron chloride] is used as a tonic in ansmia, astringent 
ia chronic pharyogitis and laryngitis, and externally as a styptic. 
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State the dose (a) for the bone, 

internally; stimulaot, 



I 



What ia the general action of iodine? 
(b) for the dog. 
Alten>ti\-e, resolvent, and expectorant, 
irritant, vesicant, and antiseptic, exteraally. 

(a) 15 grains to 1 drachm, (b) '/»« W X (crain. 

Give the source, general action and the dose of podophyllum. 

Obtained from the rhizome and root« of podophyllum peltatUB 
_^ Linne (mandrake or May apple). 
W General action ia & cholagogiHS cathartic. Dose for botae, Si-ii. 

Name the different kinds of aloes. 

Burbadoes and Socotrine aloes are oSScisL 
Cape aloes is non-ofBcial. 

Why is aloes, a dangerous drug, administered? Dosage? When in- 
dicated? How soon repeated? 

Beoanse if n-i.sely edminbtered it is a useful therapeutic agent 
Dose for the horse, 8-10 drachms. It is indicated in overloadin;! o{ 
the bowels, constipation, worm«, acute gastro-inteBtinal catarrh, 
brain conf^Htion, lymphanffitis. parapleffia and most fomu of " m- 
called colic." Repeat ia 48 hours if necessary. 

Name two coal-tar products used to reduce temperature. 
Antipyrine and phenacetin. 

(Mve the properties and the uses of lobelia. 

Lobelia, the leaves and tops of Lobelia infiata, hna an acrid, 
nauseous taste and very unpleasant odor; it is expectorant, diapho- 
retic, purgative, emetic, antispasmodic, and narcotic. Its aettm 
depends on its alkaloid, lobeliae. Lobelia is very useful in astluu 
in dogs, heaves in horses, and dry coughs in general. 

Mention a motor excitant of (a) cardiac muscle, (b) intestinal muscle. 
State in each case the dose for the horse and for the cow. 
(a) Digitaiine: Horse, ^ grain; cow, i/s grain. 
■ (b) Pilocarpine : Horse, 8 to 5 grains ; oow, & to 10 grains. 

State the dose and the general physiological action of cocaine. 

Dose for the horse, 5 to 10 grains. Not much used inlenulli^ 
In small doses it is a cerebral, cardiac, re»piratory, and ncmus 
stimulnut and diuretic. It is a powerful local aniesthetie, and it 
used in this connection almost entirely. 

Give the source, preparation and uses of adrenalin. 

Obtained from the uiiprarenal glancLt of the sheep or ox. Pr- 
pared by freeing from fat, cleaning, drying, and powdering. l*«d 
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to arreat hemorrhage from wounds, mucous membranes, and cavitteti 
of the body. It is ti»cd to render the lield of operation bloodleiw 
in minor surgery; in iiiflammatory condition!! of'the eye and rose. 
Employed intemaUy to check bleeding from the stomach, iDteatines, 
lungs, and uterus. 

What is the dose of adrenalin for (a) the horse, (b) the dog. 

In solution I-IOOO, intravenoiuly, (a) 3i-iv, (b) 10 to 60 minims. 

What is tar? Give the uses and the actions of tar. 

Tar is an empyreiimatio olporesin, obtained by the destructive 
distillation of the wood of various spvcios of piues, especially that 
of Pinut palustris. 

It in an Hnli.Keplic, atimulant expectorant. Externally, aiitiscptEe 
and parasiticide. Uwd int4TnalIy iu coiijjh mixturcH for chronic 
bronchitis and heaves. By inhalation (biiminfc on hot coals) it ia 
UKcd for ita antiseptic and Blimulatint? cITecta in bronchitis, dii^tcm- 
per, atrangles, etc. Externally, it is used with sulphur ajjd linseed 
oil in eczema and mange in hordes and cattle. A common hoof dresa- 
ing for diRea.ses of the feet in horses. 

Name three acid tonics. , 

Phosphoric acid, hydrochloric acid, and nitric acid. 

Name the different clasaes of diuretics. Name one 6f each class and 
give dose. 
Direct diuretics stimulate the renal cells, as (^ of turpentine; 
doae, 2-4 dra. 

Indirect diuretics act by augmenting blood-premure as fluid- 
extract of digitalis ; dose, 1 dr. 

Mention six diuretics and state the dose of each for (a) the horse, (b) 
the cow, (c) the dog. 

1. Potawiium nitrate, (a) y^ ounce, (b) I ounce, (e) 10 grains, 

2. Spirits nitrous ether, (a) 2 ounces, (b) 3 ounces, {c] V^ 
drachm. 

^ 3. F. E. digitalis, (a) 14 drachm, (b) 1 drachm, <c) ^ drachm. 

^m 4. Potassium citrate, (a) 14 ounce, (b) 1 ounce, (e) 10 grains. 

^P 5. Potassium acetate, (a) \/^ ounce, (b) 1 ounce, (e) 10 grains. 

^ 6. Balaam copaiba, (a) 4 drachms, (b) 1 ounce, (0) \<i drachm. 

What la cascara aagrada? Give its uses and state the dose for the dog. 

Cascara sograda is an activ<> cathartic obtained from the bark 

of Bkamniis purshiana (California buckthorn). It is used in dogs 

in doses of 5 to 30 grains to overcome chronic constipation and 

aa a stomachic. 
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What is mustard? State Its uses in medicine. 

Commercial mustard is a powder obtained from Sinapit aib* 
stmina and Sinapis nigra semina, which produce white and black 
mimtard respectively. It ib an irritant or count«rirritant, rube- 
fucicnt, vesicanl, or nuppurant, according to the manner in which 
it is iLScd. Used internally aa an emetic for dogs and ptge. Exter- 
nally, it is used as a counterirritant in larynipti^, broDchitis, poeii- 
monia, pleurisy, colic, cntoritis, peritonitis, ete. 

Name (a) a drug that contracts the pupil of the eye (b) a drug that 
dilates the pupil of the eye. 
(a) Phyeostigminc, (b) atropine. 

What is the effect of massage? When is this treatment advisable >* 

Massage eserts many of the effects of counl*>rirritanta, 

moreover, iissiHtu in mechanically relieving overloaded lymph-veoeb 

and veins. It increa.se8 metabolism, promotes absorption, slrt-tchet 

adhesions, and relieves pain, 

V It is advisable in case of OBdamatous swellings, as in the joints. 

W \eitf, and udder (mastitiii) ; also useful in overcoming muscular 

* atrophy, f<illowing azoturia or from other causcK, and to relieve pais 

in neuralgic attacks. 

State the uses, dose and action of nitrate of potash in the treatment 
of the horse and cow. 
PotaH.'<ium nitrate is used in pneumonia, influeius, mastiti& 
pharj-ngitis, laryngitis, dropsical conditions, and many febrile eoa- 
ditions of the horse ami cow. Exterruilly, as a refrigerant. It 
posse.sses an alterative, febrifuge, diuretic, cardiae sedative, diSr 
plioretic. and fct-bly Inxativv action. 

Dose frir the hnrse, V> ounce, and for the cow, 1 ounce. 

State the actions, uses and dose of sugar of lead. 

Plumbi ttcctas, acetate of lead, or sugar of lead, is aatrJogtBU 
lUBDlOstatic, styptic, anodyne, local sedative, and desiocant. Ustl 
internally to check bemorrhiigc, diarrhtca, dysentery, and chronic 
catarrhal bronchitis;; externally, to chedc superficial inflammatioa 
tendinitis, artliritis. ecxema, scratches, keratitis, etc. Dose, 1 drachm. 

State the physiologic effects, iiscs and dose of ether. 

Ether is aiioilyni', antiKpasinodic, dinpliorctie, anthelmintic; > 
cardiac, respirator>', and cerebral stimulant, an anfevthetie and < 
general dilTusiblu stimulant. 

. Uaed in tlatnlency, spasmodic eolic, intestinal worms, and u • 
general uiuesthetic in surgery. Small doses are stimulant to tbe 
heart and nervous system and arc useful in coUapse, exbaiution, etc 
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How are flutdextracts prepared? 

Prepared by cxtractiug (percoUtioii) a vefretable drug wilh 
alcohol, or alcohol and water, then concentrating the resulting solu- 
tion by evaporation aatil one minim of the fluidextract represents 
one grain of the original drug. 

Give the preparations of ammonia, stating the dose of each. 
Aromatic spirita of ammonia, 1 ounce. 
Ammonium carbonate, 2 drachms. 
Ammonium chloride. 2 drachms. 

How ia aromatic spirits of ammonia prepared? 

It is prepared by diEisolving ammonium carbonate and ammonia 
water in alcohol and water to which are added oil of lemon, oil of 
natmeg and oil of lavender flowera. 

Give the source of ergot and the dose for the horse and dog. 

Obtained from the amut (a fiingoua growth) on rye. Dose of 
the fluidextract: For the horse, ^ to 1 ounce; for the dog, Yj to 
1 drachm. 

Give the treatment of purpura hemorrhagica. 

Both general and local treatment arc indicated. 

General treatment includes the providing of good hygienic sur- 
roundings and proper diet ; an easily digested and laxative diet is 
best Host commonly used drugs are : potassium bichromate, pota^ 
aJvim ehlorate, digitalis, turpentine, camphor, salic^'lic acid, quinine 
sulphate, iron pr^parationn, Htrychnine, and ergot. 
I Local treatment is directed toward stvellings which threaten 

ffuffoeation, and the antiseptic handling of wounds. Tracheotomy 
may be necessary. The advocatc^s of serum tlierapy claim excellent 
results with polj-valent vaccines, antistreptococcic sera, etc. 

Give the medicinal treatment of rachitis in the dog. 

Calcitun phoHphute, or the syrup of ealciiun lactophosphate. is 
especially indicated. Iron in the form of the 8>'rup of the iodide, 
and cod-liver oil are beneficial. 

Define (a) diuretic, (b) diaphoretic, (c) hypnotic, (d) aphrodisiac 
Give an example of each. 

(a) A drug which increases the secretion of urine, potassium 
nitrate. 

(b) A drug which increases the secretion of sweat, pilocarpine, 
(e) A drug which product's sleep, potassium bromide. 

(d) A drug which sttmulatea sexual appetite and function, can- 
nabis indiea. 
M 
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Name three preparations of zinc and state the ums of each. 

1. ^tiic chlorido is luwd as u cuiustii: m cliroaic ulceni and flstulc, 
and as an astringent in wounds; also usied in oonjunctiTitii and 
keratitis. 

2. j^inc sulphate is used as an emetic for dogs and pigs. It ptio- 
cipal use is ext«matly as an astringent (white lotion). 

3. Zinc oxide in used as a dusting powder for wounds and ex- 
coriated surfaces. Used in the form of ointment for its desiccating, 
astringent and protective properties. Occasionally given internally 
in ehorea and diarrhteu. 

What is the medical name for blue vitriol, green vitriol and white 
vitriol? 
Copper sulphate, ferrous sulphate and xinc sulphate respcctivel;. 

Describe tannic acid. Give the source and the actions of tannic acid. 

Tannic acid is a light, ycUowiah powder, odcn-lees, or having a 

faint characteristic odor, and a strongly aiitringent taste. Soluble 

in 1 part of water. It is obtained from nut-gall. It is a powerful 

astringent, styptic, and coagulates albumin. 

Compare the action of morphine on the horse with its action on the 
dog. State the dose in each case. 
Morphine oftt-n caust^ cerebral and motor excitement, sweatii^, 
and dilatation of the pupil in the horse. In the dog it seldom cause* 
excitemi'nt and sweating, but docs cause contraction of the pupil, 
nausea, and cerebral depression. 
V Hj-podermic dose for the horse, 3 to 5 grains ; for the dog, '/,« to 

% grain. 

What it (a) a tonic, (b) an alterative? Give an example of each. 

(a) A tonic is a drug which produces a permanent, though 
scarcely perceptible, excitement of all th^ vital functions. Ex- 
ample, iron. 

(b) An alterative ia a drug which alters the process of nntritioo 
and exeretion and restores the normal fimeUons of an organ or of 
the ^^stem ; fi.g., iodide of potassium. 

Give the properties, actions and uses of boric add. 

Occurs in traii.-spiireiit, while, scaly crj'staJs; odorleas, fainttr 
bitter taHle, permanent in the air, and feebly ueid. Soluble iu 36 
parts cold water, 3 parts of warm water, and in 15 partir aloobol. 

It in a non-volalilc, unirritatiiig antiseptic, deodorant, and utrin- 
gent, and is used in all casea where an antiseptic is indtoatod. Pa^ 
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I tkularly useful as a vaginal and ut«rine douche and to flush the 
bladder in cyHtitiit. Used iu conjuuctivitis and keratitis, and is gircn 
interaaUf in diarrhtea, doft distemper, and cystic catarrh. 

^Vbat are expectorants? Name two cU&ses of expectorants and give 
an example of each class. 
Expectorants are agents which modif|y the secretion of the mucous 
membrane of the respiratory tract, and promote ita expulsion. 

Two classes: nauseating (ipecac) and atimulattog (ammonium 
chloride). 

lame three vegetable bittera. State the dose for (a) the horse, (b) 
the dog. 

QcQtian, (a) ^ to 1 ounce, (b) 5 to 30 grains. 

Quassia (flnidextract}, (a) 1 to 2 ounces, (b) 14 to 1 drachm. 

Coscarilla, (a) V^ to 1 ounce, (b) 10 to 30 grains. 

These bitters are useful in promoting the appetite in atonic indi- 
gestion, chronic gastro-iutestinal catarrh, una>mia, debility, and dur- 
ing convalescence from acute diseases, as influciua, pneumonia, etc. 
They also possess some vermicidal action, especially quaasia, in- 
fusions of which arc used as enemas for rectal worms. 

They are contra-indicated in acute inflammatory conditions of 
the digestive tract, as they are mild irritants. 

What is a simple bitter? An aromatic bitter? Name two of each used 
in veterinary practice and their physiological actions. 

Simple bitters are those eontaiuiog no tannic or gallic acids, 
and can be combined with iron. 

Aromatic bitters contain tannic and gallic aeids, besides aromatio 
properties, and are therefore more or less astringent 

Quassia and gentian arc Kimple bitte««. Their action is given in 
answer to preceding question. 

Prunus ^irginiana (wild cherry bark) and zin^ber (ginger) 
are aromatie bitten;. The former is a well-known expectorant and 
is useful in bronchial catarrh and cougbs. Ginger is used as a 
stimulant and carminative in colics and a stomachic in indigestion. 
Bxtemally, it is a local stimulant and rubefacient. 

Name three vegetable cathartics. Explain briefly the action of each. 
State the dose for (a) the horse, (b) the cow, (c) the dog. 

1. Alora. Stimulates peristalsis and lln> flow of bile, (a) 8 to 10 
drachms, (b) 1 to 2 ounces, (c) 20 to 60 grains, 

2. Oleum lini. Acts mcehanically by lubricating the bowolB. 
<8) ^ tp 1. pint, (b) 1 to 2 pinta, (c) i/^ to 2 ounces. 
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3. Oleum ricini. Acts by iacreasing secretions and meehaoicilljr 

(a) 1 to 2 piiiUi, (b) 2 to 3 pmU, (cj 14 to 2 ouqcos. Seldom used 
iQ horfwft aud coirs. 

Name three drugs that reduce temperature and explain the action 
of each. 

1. Awtatiilidc: prevents waste and heat production, by incRaa- 
ing radiation and by depressini^ the activity of the heat centres. 

2. Aconite : causea vascular dilatation, thuR increases heat Ion 
by radiation: retards circulation and thus lessens beat prodtutioa 

3. Quinine : by its antiseptic propertim Icsseoa reflex escitabiUtf, 
diminisliCK oxidation, and dcpresscH the heat centres. 

Describe the treatment of a esse of eczema in the dog, explaining fully, 
In the erythema louK, papular, and vesicular stagea zinc oxide 
ointment or zinc oxide and 8tarcb dusting powder may be mti. 
In the weeping stage 6 per cent, solution of nitrate of silver or soon 
dciieoaiit powder xiidi a.s boric acid, lycopodium, or bismuth tab- 
gallate is used to check the weeping. Chronic eczema is treated witk 
oil of cade, sulphuretted potash, Peruvian balsam, or creolin in sui^ 
able dilutions. Interiially, Fowler's solution of sraenic is tS 
great benefit. 

In all forms dietetic measures are employed ; a laxative diet and 
occasional doseii of sodium sulphate help materially. CleonltnM* 
is important, and in this comiection bathing with a Dou-irritatiui; 
soap and ^vatcr is paramount. 

Give treatment for eczema in horses and dogs. 

See answer to preceding question. In horsee the same treatment 
applies. 

Describe a tccstment for tapeworms in the dqg. 

Fast the dog (or 24 hours, (live oleoreain aspldium, 15 to 60 
minims, and repeat this dose in three hours. Nine hours later giit 
a purgative dose of castor oil. If the head of the tenia u not 
expelled, repeal the treatment three to five days later. 

What are the actions and the uses of ipecac? State the dose tot (a) 

th« horae, (b) the dog, 

A nauseating expectorant, emetic, diaphoretic, hsemoatatie, tut- 

nutatory stomachic. Used in bronchitis, d^'sestery. jaundice; tlM 

used to induce vomition in dogs and pigs. Dose (a) U, to 2 draebat. 

(b) as expectorant, VI to 2 grains ; as an emetic, 6 to 30 grains. 
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Discuss venesection. What therapeutic measures may be used in place 
of venesection? 
Veno-jMwtion, or blood-letting, is empltg'ed chiefly to rapidly 
relieve conditions aKSOciatod with a high art(>r)al pressure and local 
engorgement of some organ. It reduces temperature and relieves 
congestion, dyspnoea, and cyanotic conditiouH. Venesection is em- 
ployed in plethoric animals only, in acute pleurisy, pulmonary 
congestion, acute lamtnitis, urticaria, acute cercbritis or meningitis, 
parturient apoplexy in cows, etc. It is also employed in toxiemias 
to remove the hIoo<1 and it» contained poison. Four to six and often 
eight quarts are drawn from the horse. 

Circulatory deprejtsants as veratrum viride or aconite cause a 
general reduction of arterial tension and relieve local congestion. 
Cathartics, diuretics, and diaphoretics abstract fluid from the blood- 
vessels and thiia lower blood -pn>sau re. Notable among these are: 
arecolinc, potassium nitrate, and pilocarpine. 

Compare the action of digitalis with the action of aconite on the heart. 
Digitiilis kIows the heart and increa^s its force, whereas acouitv 
bIowb the heart but reduees its force. 

Give the action and the uses of chloroform. State the internal dose 
for the horse and (or the dog. 

Chlorofonn is irritant, antiseptic, parasiticide, carminative, nnti- 
spasmodic, and analgesic. Locally in spray and internally by inhala> 
tioD. an aniesthetic. 

It is nsed in ctyiitokia to prevent straining; in chronic diarrlicea, 
tatniasis. spasmodic cough and colic. Externally, in liniments as an 
anodyne and counterirritant in ninscular rhfMimati.'on and sprains; 
by inhalation, a general aniasthcttc in surgical operations. 

Dose : For the horse, 1 to 2 drachms ; for the dog, 2 to 20 minims. 

Describe the treatment of a case of mange in the dog. 

Batbe with warm water and green soap to remove all dirt and 
scabs. Clip the hair if it ii; long. Apply daily for four daj's a mix- 
ture composed of Peruvian balsam 15 parts, creolin 5 p>art-<<, and 
alcohol 80 parts. Bathe again and repeat the application until the 
skin appears normal. 

Mention the chief uses of areca. Name two constituenta of areca and 
give their therapeutic uses. 
[ Areca is astringent in small do«es. but lai^ amounts induce 

catharsis ; an effective TOrmieide for dogs, being destntctive to botli 
tape- and round-worms. 
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Two of its ooQStitiionts sro areix4uw aad red tannic acid. Are- 
eoline is used as a quick-acting eatliartie in colic, acute laminitis, etc 

What is the chief value of aspidium? State the dose for the dog. 
What precautions must be taken when administering 
aspidium? 
Chief value is its tieuiAcido actioti. Dose of olcorcsin aspidiom 
(male fern) for the dog ix 15 to 60 cainims. 

It should not be given with oils; they aid its absorption. 

Give the actions and the uses of cannabis indica. State the dose lor 
the bone and for the dog. 
Cannabis indica ia an antispasmodic, anodyn(>, and narcotic : a 
oerebroepina] stimulant and aplirodisiac ; increases mental and motor 
setivity, stimulates vasomotor nervee, and depKMea sensation. 

It is used to relieve pain, spasm, and nervous irritability. Scr 
viccable iu colic, t4.'tanus, chorea, and irritable cough. Dose of the 
fliiidextraot : For the horse, 4 to 6 dractuns ; for the dog, 2 to 10 
minims. 

What is the dose of fluidextract of cannabis indica per orum? Abo 
intravenously for the honte? What are its incompatibleil 
Its synergists? Its physiological actions? 

Dose, per orum, 4-6 drs., iutraveiiously, 1-2 drs, 
Incompatibles : Caustic alkalies, acids and sti^chnine; resiDM 
principles sre precipitated by water. 

Syner^LSts : Alcohol, ether, belladonna, hyoei^amus and opivm 
Physiolofncal acttona : Qiven above. 

Name three anthelmintics. State the dose for each for <a) the horK 
(b) the dog. 
Oleorcsin aspidium, (a) 3 to 6 drachms, (b) IS to GO minima. 
Oil of turpentine, (a) 2 to 4 ounces, (b) % to 4 drachma. 
Santomn, (a) ^ otmoo, (b) 2 to 20 grains. 

)efine (a) rubefacient, (b) sedative, (c) mydriatic. Give an example 
of each. 

(a) A drug that produces slight redness of the slcjn, as musttni 

(b) A drug that lessens functional activity of organs, lovtn 
motility, and diminishes pain, thereby exerting a soothing iuflueoee 
on the whole system, as gelsemium. 

(c) An agent which dilates the pupil, as atropine. 
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at 'U' tartar emetic? Describe the actions and the uses of tartar 
emetic. Sute the dose (or (a) the hone, (b) the dog. 

Tartar emetic (antimonii ot potatuui tartrati) is prepared by 
mixing cream of tartar, antimony trioxido, and water. 

It isa syHtcmie niid local emetic, diaiihoretic. cardiac, and arterial 
Mdative, gaittro-intcstjnal irritant, expectorant, and vermicide. 

Used as an emetic in dogs ; in the dry stafrc of bronchitis and 
tor intestinal worms in horsws. 

Dose, (a) V^ to 2 drachms, (b) emetic 1 to 4 grains, expectorant 
V» to Vi grain. 

[What is pyoktanin? What are its uses? 

"Pyoktanin" is the trade name for meth>*lcnc blue, an aniline 
dye. It is antiseptic and astnngcnt> and is used in strength of 
1-1000 to 1-100 for ulccrat<-d cornea, conjunctivitis, ulcers, and 
pus-secreting sores in general. Oivcn intcm&lly, it is eliminated 
chiefly by the kidneys, rendering the urine blue and exerting an 
antii>«ptie action on the urinary tract, bcnoe it is serviceable in 
nephritis, cystitis, urethritis, etc. 

iGive the source, the actions and the uses of balsam of Peru. Stale the 
dOM for (a) the horse, (b) the dog. 
Balsam of Pcni i» obtained in Central America from Toluifera 
pereinE. It is stimulant, antiseptic, and parasiticide externally; 
stomachic, carminative, and antiseptic internally. Used in chronic 
ectema, mange, lousiness, ringworm, ulcers, chronic bronchitis, pye- 
litis, Aod cystitis. 

Dose, (a) 1 ounce, (b) 10 to 30 minims. 

.Describe the treatment of a case of mammitis in the cow. 

Qive a laxative (Epsom salts, 1 to 2 pounds). After purging, 
give potaasium nitrate in one-ounce doees, twice daily. Applj' hot 
fomentations several times daily, and follow each application witb 
a cooling, astringent lotion, such as Burrow's lotion, in the early 
stages. A suspensory bandage is serviceable to hold packs and afford 
relief to the patient. Afterwards, emollients such as camphorated 
oil and cocoa butter are indicated. The udder should be milked 
thrice daily. If milking is painful, use a milk catheter and apply 
ointments containing belladonna extract. If abscesses threaten, 
apply poultices to hasten their development, open and use aatJSepUe 
mowara. Gangrene calls for amputation at an early date. 
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Describe permanganate of potassium. Give iu actions and uaet. 

Pi>tas»iiim penuaiitt'aiiaU' is prcpurcd hy fusing toother cauitie 
potash, chlorate of potash, and oxide of manganese. It occura «i 
needle-shaped crj'stsls of a deep-purple color, disagreeable, sstrb- 
gent tiwU', .soluble in 16 parts of water. 

It is a powerful oxidising agent, hence it is antiseptic and 
deodorant. Full strength it is caustic; dilated it la astringent. 

It is used to deodorize and disinfect foul-smell ing uounds, usnJ 
gleet, stomatitis, retained placenta, caUrrhal endometritis (1-2009 
solution). Used to sterilize hands and in.ttrumt'nls. Xntcntally, it 
is used in flatulency, pucrpcnil fever, scptictmuia, and is au antidote 
for morphine and opiius poLwning. 

Name four heart stimulants. Give their actions and state the do&e of 
each for (a) the horse, (b) the dog. 

1. P. E. digitalii*: Slows the heart and increase its forw. (t) 
1 drachm, (b) 1 to 3 minims. 

2. Tr. strophanthus : Same action as digitalis, (a) 1 Ia :! 
drachms, (b) 2 to 10 minims. 

3. Spirits of glonoin: Accelerates the heart's action and lowen 
blood-prcssure by dilating the arterioles, (a) V^ to 1 drachm, <b) 
"V^ to 2 minima. 

4. Spts. ammonia aromaticus : Stimulates the vasomotor cenlro. 
(a) ^ to 1^ ounces, (b) 5 to 60 minims. 

What is an emetic? To what animals should emetics be given? Givt 
examples of emetics, stating the dose in each case. 

An cmt-tie is a drug which produces vomiting. Emetics are giiv 
to dogs, cats, and pips. 

Ipecac: Dose for dogs, 5 to 30 grains; swin^ IS to 30 grains; 
cats, 5 to 10 grains. 

Tartar emetic: Dogs, 1 to 4 grains; swine, 4 to 10 grains; eats. 
1 to 2 grains. 

Apomorpbine hydrochloride : Subcutaneously, dogs, '/•• W Vm 
erain ; swine, '/„ to Vj grain. 



What preparations of arsenic are most used in veterinary mediciDe? 
Amcnous acid, Fowler's solution, and Pearson's solution. 



Discuss the actions and the uses of the salicylic acid preparations. 

Actions: AntUeptic, antirheumatic, diopltoretic, cardiac dcprtfr 
sant, antiferment, antipyretic, irritant, and astringent. 

Used especially in rhciunatiKm and muscular soreness ; also nwd 
in influenza, strangles, purpura hemorrhagica, and flatulency. Sali 
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^lie acid h used exMm&lIy u an antiseptic in woaod dressing, but 
is too expensive. Salol is used iu dJurrbcEs, cystitis, urethritis, etc. 

^Give the source, actions and uses of camphor. State the dose for (a) 
the borse, (b) the dog. 

Camphor is obtained from the branches and chipped wood oF 
Cinnamonium camphora, or camphor tree. The wood is exposed to 
the vapor of boiliiifr water, and the volatilized camphor is condensed 
and re&ipd by sublimation. It is also obtained by tapping the treoa 
and collecting the exudate. 

Actions : Antispasmodic or nerve stimulant, anod>'nc, antiseptic, 
diaphoretic, a stimnlating expectorant, a cerebral exoitant or nar- 
cotic, a gastro-intcstinal irritant, a rubefacient, a carminative, a 
respiratory and cardiac stimulant. 

Uaed in cough mixtures (electuaries) for acute bronehitis, pneu- 
monia, antispasmodic in colic, "thumpH," chorea, etc Influenxa 
and dog distemper are benefited by the use of camphor. Given sub- 
eutaneously in collapse and exhaustion. Applied externally in Uai- 
ments and oils for anodyne effect, aluo to check milk secretion. 

Dose, (a) 1 to 3 drachms, (b) 3 to 20 grains. 

Name the principal preparation of camphor. Otve dose and method 

I of administration. 

The principal preparation of camphor is camphorated oil (cam- 
phor liniment). It is used externally and is given internally or 
injected suhcutaneously. Dose for horse, per orum or hypodcrmi- 
caliy, ',^-1 ounce. Sec answer to preceding question. 

ive the uses of caffeine in veterinary medicine. State the actions and 
the dose of caffeine. 
Used as an antidote to opium poisoning ; dropsical swellings ia 
dogs, heart stimulant in collapse. 

Its actions are cerebral and cardiac stimulant and diuretic. It 
increases blood-pressure. Dose for horse, 7 to 15 grains. 

ive the actions and the uses of strophanthus. State the dose for (a) 
the horse, (b) the dog. 
Strophanthus slow» and strengthens the heart, same as dii^italis; 
also has a diuretic effect by increasing blood-supply to kidneys and 
by stimulating the secretory cells of the renal tubules. It is not 
cumulative like digitalis. Used in valvular disease of the heart, 
ascites, hydrothorax, chronic interstitial nephritis, uud as a substi- 
tute for digitalis when the latter is losinjr its effect from r<'peated iLse. 
Dose of the tincture, (a) 1 to 2 drachma, (b) 2 to 10 mi nim s. 
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Give th« actions and the uses of podophyllln. State the dcwe for (i) 

the horae, (b) the dog. 
Chokgogue cathartic, slow and oncertain. Dsed in coaslipatioa 
assoeiated with jaundice and hepatic disorders. 
Do8P, (a) 1 to2drachnui, (b) lto2graina. 

Give the composition and the therapeutic uses of Dover's powder. 

Dover 's powder, or pulvis ipeca4^huanhffi et opii, eooiiifitii of ipecac 
10 per cent., powdered opium 10 per cent., sii^r of milk 80 per cent. 

Used a^ a diaphnrt>tic and expectorant in colds, early stages of 
acute bronchitis, and pneumonia. 

Discuss pilocarpine with reference to its composition, actions and 
uses. State the dose. 

PilocurpiiB contains two alkaloids, pilocarpine and jaborine. 

Pilocarpus is a diaphoretic, Rialo^toie, cardiac depressant, mi- 
otic, emRtic, expectorant The alkaloid pilocarpine is uned to assist 
eserinc in its action us a quick-acting cathartic in colic, etc. Pilo- 
carpus tR used as an expectorant in bronchitis, and as a diaphoretic 
to stop chills and abort inflammatory diseases sueh as pneumonia, 
lymphangitis, laminitis, azoturia, etc. 

Dose of the fluidextract for the horse, Vi: to 1 ounee ; pilocarpine, 
hypodermically, 2 to 5 grains. 

Describe croton oil as to derivation, physical properties, action, usei, 
dose, toxic dose and antidote. 

Croton oil is a fixed oil expressed from the seed of Croton ligtium. 
It is a pale-yellow, viscid liquid, having a slight fatty odor and tn 
oily, burning taste. Externally it is a powerful irnt&nt, and inlc^ 
nally it is an intense gastro-intestinal irritant, causing drastic pvr- 
gntion. It is used as a eounterirritant (cautiously). Internally >' 
is given for its drastic purgative action to horses and cattle, in 
obstinate constipation when other remedies fail. 

Dose for the horse, 15 to 30 drops in olive or linwed <nl. Toiio 
dose, over 30 drops, although smaller amounts may produce gastro- 
enteritis with bloody stools and death. Should be ^ven cautiouslf. 

Antidote : Demulcents, opium, and stimulants. 

Define cataplasm, eounterirritant, fomentation. 

A cataplasm, or poultice, is a preparation Cor the local appli- 
cation of heat and moisture. 

A eounterirritant i§ an irritant used against an existing irri- 
tation or inflammation by rcflcxl>- causing contraction of the Tesaeli 
ia the congested or inflamed underlying parts. 
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Pomentstjon refers to bathing parts with plain or medicated hot 
water, by mtions of sponge or cloth. 

^Define disinfectant, antiseptic, deodorant. Explain the difference in 
the action of these agents. 

A disinfectant h an agent used to destroy micnMrguuiHins 
causing infectious and contagious diseases, fermeatatiou, and 
pntrefaction. 

An antiseptic is an agent u&ed to prevent the growth und 
development of the microorganisma causing fermentation, putrefac- 
tion, and disease, more especially the genus producing pus. 

A deodorant is an agent which destroys or counteracts a foul 
odor. 

Disinfectants, as a rule, arc used on floors, buildings, grounds, 
etc. AntisepUca are less strongly germicidal and nn- used on or in 
the body. Most deodorants arc disinfectants and ontiseptica. 

live a method ot treatment of haemoglobinuria. 

Administer a ten-drachm aloes ball, followed by linseed oil if 
neoeaBai7. Provide plenty of bedding in a warm stable and roll 
patient over every four hours. If restless and violent, give ehlurul 
hydrate by the mouth, or cannabis indica intravenously. Evacuate 
the bladder and rectum several times daily. Avoid slings unless 
patient can stand, in which case they are unnecessary. Enforced 
standing is liable to produce muscle rupture and intramuscular 
hemorrha^. Feed bran-mashes and supply plenty of fresh water. 

Sive a method of treatment of lymphangitis. 

Give a tcn-druchm aloes ball, followed by one pint of linseed mI 
if necessary to purge. Peed bran-mashes and give plenty- of fresh 
water, but no hay. Cold-water irrigation is indicated during the 
first 24 hours, afterwards hot fomentations. Apply Burrow's lotion 
after irrigating. Give a diuretic such oa potassium nitrate, one-half 
ounce three tiroes daily. Exercise is bcuuficial as sotm as the patient 
is able to walk. Treat any wounds autiseptically. 

Give the treatment of constipation in a hog weighing about 900 pounds. 
Mention three methods of adniinistcnng the medicine. 
Warm snait-water eneuiait will empty the poslcrior bowel and 
stimulate peristalsis. Add one ounce of sodium sulphate to the 
feed or drinking water or sprinkle upon the tongue. The stomach- 
tube may be twed to administer liquid medicines to prevent aspira- 
tion of same into the lungs. Three ounces of ca-itor oil ma^' be given 
in this way. Subcutaneous injections of escrine sulphate in '/j-grain 
doaea may be useful in removing the Impaction. 
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Give dose for the horee and cow of the following : extract of digita 

extract of belladonna, hydrochloric acid, aromatic spirits <4_ 
ammonia and buchu. 

Extract of digitaliK : Horse, 1&-30 gre. ; oow, 20-60 gra. 

Extract of belladonna : HorKC, 10-30 gn. -. cow, 30-60 gn. 

HydrocUoric acid (dilute) : Horse, 2-8 dra.; cow, 3-12 dn. 

Aromatic spts. of ammonia : Dorse, '/^-IM: ">». ; cow, 1-2 on. 

Buchi) (fluidextract) ; Horse, 1-2 oa*, ; cow, 1-2 oits. 

Give the actions and the uses of resorcin. State the dose (a) for the 
horse, (b) for the dog. 

It«fH>rciii is antisieptic extornallj', and internally poascMes a Nlinh: 
local aiiiesthetic effect, lined externally in akin diseases, psoriiuii 
Cfipeciully. Internally used in gastric fermentation and indigvalioa, 
seldom. Dose, (a) 1 to 2 dracbms, (b) 2 to 4 ^ains. 

What *rt the uses of protargol in veterinary medicine? Describe 
fully. 
Protargol is a non-ofScial pn?paration of silver (8.3 per eeoL 
strength). It is used in acute catarrhal and purulent conjtmctivita 
in from one-half to ten per cent, aqueous eolutioos. It has u 
Antiseptic and astringent action and ia less irritating than ailnr 
nitrate solutions. 



Discuss potassium nitrate as to derivation, actions and uses. Sta' 
the dose for (a) the horse, (b) the cow, (c) the dog. 

Potassium nitrate ix found in the soils in certain regions anil 
climates (India and Chile), It is made artificially by the put^^ 
fataion of animal or vegetable material in the presence of but. 
moisture, oxygen, and alkaline or earthy bases. 

It is alterative, fehrifupe, diuretic, and fe<-t>ly laxativo in aetiao. 
It is also cardiac depre-ssant, mildly refrigerant and diapho 
as well as expectorant. 

Used in febrile cnnditionft such aa pneumonia, influenxa, laminitii.' 
mastitis, etc. ; dropsical swellings in general. Externally, it is MBd 
fior its refrigerant action in local inflammatory* conditiona. 

Doae, (a) ^/^ ounce, (b) 1 ounce, (c) 5 to 20 grains. 

Give the action and the uses of sodium bicarbonate. State the 
for (a) the horse, (b) the dog. Discuss fully. 
Sodium bicarbonate is antacid, alterative, and mildly anodyne 
(locally). It increases the flow of gastric juic« and the fimdiQr 
of the bile, and dissolves mucus. 

Used in catarrh of the gastro-intestinal tract, gutric indigestiOD 
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associated with fl&tolcncy and acidity. Ofteu combined inth calomel 
for its sjnergistic action. Dissolves membrsues in croopona enteritis. 
Externally, it is used in solution to allay itching in skin diseases, 
bums, etc., and as an injection for leacorrbcca and chronic rhinitis. 
Dose, (a) 2 dracliin» to 2 ouncnt, (b) 10 grain.-; to l<> drachm. 

^What are (a) antiphlogistics, (b) antipyretics? Give an example of 
each. 
(s) Remedies employed to prevent the progress of inflammatory 
pracMM*, either local or fceneral, lu ichlhyol. 

(b) Agents which reduce high temperature in fever, as 
phenacetin. 

low do acids and slkalies act on the secretions? 

Aeid» Ios.11'11 the sccn-tion of ihe fr^-strio juice and loereaM the 
secretion of saliva. Alkalios increase the flow of gastric juice and 
ditninisfa the secretion of saliva. 

PHow are medicines classified? 

A pli^-isiuloitical classification of medicines depends upon their 
action, whether (renersl or local. Drug« having a general action 
ms^' be subdivided into (Stimulants, sedatives, tonics, and alteratives. 
Drugs acting locally may be classifl<'d according to the part or parts 
apon which they act; for instance, cardiac stimulants, cerebral 
excitants, gastric sedatives, ote. 



Name 

m 

Name 
HNamc 

r 

Name 
Name 
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agents that prominently affect the alimentary canal or its con- 
tcnu. 
Aloes, calomel, bismuth nitrate, and opium. 

agents that prominently affect the respiratory organs. 
Lobelia, ipecac, belladonna, veratrum, and ether, 

agents that prominently affect the follicular or glandular organs. 
Pilocarpine, belladonna, escrine, and arecoline, 

agenu that prominently affect the nervous system. 
Strychnine, opium, chioral, and ether. 

agents that prominently affect the organs of reproduction. 
Ei^, cannabis indica, cantharidoe. and viburnum prunifolimn. 

agents whose actions are prominently chemlcaL 
Acids, alkalies, and caustics. 



'Name agenu whose actions are prominently mechanical, 
litoseed oil, petrolatum, and acacia. 
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Give the indications for the use of hot and cold water and when 

should be used. 

Hot water 18 indicated in bruises, cleansing wounds, renal cod- 
gcstion, metritis, cnomas, nail wounds iu the foot, axoturia, tnle» 
tinal and pulmonary diseases. 

Cold water is used in avut« Kprains, hemorrhage, strangulatad 
hernia, brain congestion, uterine hemorrhage and fever. Use hot 
and cold water alternately in brain diseases and laminitis. 
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Describe saline infusion, three methods of introduction and three 
cations for its use. 

Saline infusion refers to the introdoetioo of a solntion of 1 
clilnrido into the animal'iK hwly to replace the normal blood-pla 
which has been lost by hemorrhage or has been withdrawn for then- 
pcutic ptirpoises. The sohition which is used oooaists of 0.6 of 1 per 
cent, sodium chloride in sterile difitilled water. 

The fluid may be introduced by (1) intravenous injection, (2) 
injections into Mibcutaneoua UsRiieJt (hy]>0(1ermoclyBitt), (3) reeUl 
injection (enteroclysis), (4) intraperitoneal injection. 

Saline infuKions arc used in cases of excessive purging where ■ 
large amount of fluid io lost ; in severe hemorrhage ; in certain blood- 
poisoning diseascjs the patient may he bled to rid the body of eem 
of the toxin present, and the fluidity of the blood restored bjr 
this method. 
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Write a prescription for a purgative. 



S 



For Mr. Bruwn'* ta>]r hortc 



Jaa. 2, Wli. 



Atom barbudraBis Sz 

Uydtugyri chlnridl mitU gr.a 

I>uIv«riH Ein^fibtiru |las 

Tb«riii«a) q*. 

M. «t flant boliw No. I. 

8ig. —For doctor*« um. 

JoBR Dob, D.VJ1. 



Write a prescription for a chronic cough. 
For Mr. Jones's ^t^ gelding. 



J«B. 2, 1914. 



B 



GuaiocoU ||v 

Old lini 01) 

M. Sl^^^ive <io« tablBspcxmfal 3 or 4 timw dally. 
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Write « prescription for round worms in the dog. Give full directiont. 
For HIm Smith's Dos- Jan. 2, 1914. 

a 

8uitofiiiiL 

Hydnr^TTl cbtoridl mltta it gn. It 

SwUt bicsrboiuitia SJ 

M. at dlv. in pulr. No. vilj. 

Gig. — Ftut i^ 24 hour*, thsa sire on* powdor «veT7 
twwr BBtU all are glveo. 

JonM POK, D.VJf. 
Write a prescription for a two-weeks-old calf suffering from dtarrhcea. 

For Mr. Junes'* calf. Jul £, 1014. 

B 

BlMOUthl AubnltratlK 

Cntm pTKparatii as S il] 

iL mt tU capeuJDB No. X. 

Big. — 01v« one otpaule every two bourn. 

JODX Dot, D.V3L 

Mte a prescription for a horse whose temperattue is 105^, respiration 
30 and pulse 75 but strong, the medicine to be given in 
liquid form. 

For Ur. Brawn'a bay maro. Jaa. 8, 1914. 

n 

Quiniiuc (ulpbatJB IIt 

(Ac. nulphurlol, qa) 

Tr. dljritalU Sy 

AlcohuUa <!». ai 0} 

M. (it. (t. RoL 

Big. — Give two tablMjiooiifuU every aU boursw 

John Doe. D.VM. 

Write a prescription to meet the following conditions: very high tem- 
perature, weak and rapid pulse, and diuresis suppressed. 
Quinine sulphate, digitalis and alcohol, same as in preceding 
an.iwer. 

' Write a prescription for half an ounce of a 5 per cent, solution of 
cocaine. 

CocaiuA! hydroohloratla gr*.xij 

AqiUD daatiltatiE Sir 
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Preacribe for a dog suffering from mange. 

For Mrs. Smith's dog. Jma. 2, 1014. 

B 

Bftlumi PMUvUni S Um 

Crwliiii 5 »i 

AleohoUi qi. ad O j 

M. et ft. sol. 

8Ig. — Apply a small unouot on affocted areaa onee datlj* 
for four days, then bathe and repeat. 

JoHw Doe, D.VJC. 

Write a prescription for a purgative for a 900-pound cow. 

For Mr. Brown^ cow. Jan. 2, 1914 

B 

Magneaii sutphetis S xxiv 

Sodii chloridi 8 riij 

Tr. ilnglberiB 5 iij 

AquK O Iv 

M. Stg. — Olve at one does as a dreoclL, 

John Dom D.VAI. 

Write a prescription for a horse suffering from spumodic colic, ginng 
the directions in plain English, 

For Mr. Brown's bay mare. Jan. 2, 1914. 

B 

SptB. ammonii aromatic!. 

Olei. terebintliinK fiS S j 

Olei lini 3 xiv 

M. Sig. — Gite at one dose as a drench. 

John Doe, D.V.M. 

Write a prescription for a tonic for (a) the horse, (b) the cow, (c) 
the dog. 

(a) B 

Liquoris potaaaii araeniUs S xij 

TincturiE gentianB comp 3 iss 

Tincture aloes 3 U 

Fluid! extracU nucie vomice 3 isa 

M. Big. — Give oaii tablespoonful t. L d. before meals. 

(b) B 

Quininie aulpbatis 3 vj 

Ferri sulphatis 3 Ij 

Pulveria gentiante radicis 3 vj 

Pulveris nucis vomiiae 3 isa 

M. et ft. pulv. No. xij. 
Big. — Oive one powder on tongue t. I. d. 
(0) B 

Syrupi ferri, quininse et strfchninK phoaphati Sir 

SIg. — One t«aapooDful t. i. d. before feeding. 
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Write a prescription for a cough powder for an adult hone. 

For Mr. l^mitb'a Urown vinUbu Jtu. S, 1014. 

B 

Cam ph ore, 

PotMaii chlontl* U I J 

Pulvcri* gl^ej-rrUnc ...■l...i>. Str 

F1. ext. bellKdonniv . |J 

ThcrikcB UK 

Miwe et fiant clcctuariim. 

Slg.— On« UbiMpooiifu) en buk t«<rth t. i. d. 

JosK Doe, D.VJf. 

Trite 8 prescription for 15 powders for a tonic containing a siinple 
bitter, a preparation of iron and a nerve tonic, to be given 
in powder fonn. 

Por Mr. Bltiok'* git.y iim». Jm. 2, 1914 

B 

I'ulveria gicnUanie radieU ....1 S vlij 

Ferri Hiilpliatlii 1 1] 

StrjcliniiiiF uiJphatU gn. xij 

it. n (I. pulv. Ko. XV. 

Slg. — f!i** «n<i ipowilnr in fi«d t I. A. 

JOHR Dofc D.V.M. 

CnBe a treatment for chronic eczema in the dog. 

i-'oi MIm -It^nnuii'ii lion- Jttii. i, 1014. 

B 

Sutphuris sabKmfttl SJ 

Olu cadini lUJ 

Adipl* lanir hjdrosi J v 

31. Rt ft. iindUcDtuni. 

Sigi. — HoroiifCliIy riili in and 1n>^'t for 48 houn, then 
wanh luid re prat. 

JoM.x Dob. D.VJiI. 

Write B prescription for a bUster, In the form of an ointment. Give 
directions for applying the blister and state what precau- 
tions should be taken after it is applied. 

Foe Mr. Wllliaiooon'B bay inaie. Jan. 3, 1914. 

B 

Hjdmrgj-ri biniodidi. 

Pulverla wnthnrla U S 1] 

Adipia lUJ 

M. H ft. u]igu«iitam. 

8ig.— Clip hair over uparin ftnd nppl;r ointment vritli tan- 
aiderable (rk-lioii. Iliree dn\« lat#r, apply vu»- 
liM ortt bUtU-mi nrea. Tic hoi*« ihort to ptv- 
yent inldrfen-'ntd by biting part*, 

JoiiH DOK, D.V3I. 

3S 
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Write a prescriptioii for a cathartic for a sheep. 

For Hr. BUdt'a aheep. Jut. S, ISU. 

» 

Ibgneflt nilphatl* - 8 vj 

SodU ohloridl - 5 ij 

IfiMB «t ft. pulT. No I. 

Big. — ^Dteolve powder in )uJf pint of water and ^ve am 
t, dnnoh, 

JoHK Hoe, D.T J(. 

Prescribe treatment for a dog whose temperature i» 105°. respiration 
50 and pulse lao but weak, the medicine to be given in 
liquid form. 

Fv MiM Brown's dog. Ju£ 3, 1S14. 

B 

naetan uonki Sias 

SpU. BthniB nitroit S It 

Aqua q«. ad. S ij 

Miaooet ft.. kiL 

Slg. — One te«apoonfn] aroy S lioara. 

John Dot, D.VJL 

Write B prescription for scratches. 

For Ur. Jenniogs'i cbutnut nure. Jui. 3, 1914. 

B 

Tincture beiuoini conipaeitK. 

Oljcerini »ft 3 viij 

Misce et ft. eol. 

Big.— Apidy to aSteUd leg t I. d. 

Joan Dot, D.V JI. 

Write a prescription for a liniment. 

Liniment. 

B 

Olei terebinthiuK. 
Aqus (umnanli. 

CuDphone - it 3 1 

Olei lini St 

Hiace. 

Big. — Shake well befgre nring. 

John Doe, D.V.M. 

Write 8 prescription for a cow suffering from actinomycosis. 
For Ur. Block'* cnwt Jam 3, 1914 

B 

Potawii iodidi SxtJ 

Pt pulv. No. xvi 
8ig. — One powder in drinking wKter once daily. 

JOBK DoK, D.VJf. 
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Prescribe for a horse suffering from acute indigestion. 

Jan. 3, 1014. 
For Mr. Whlt»'« bay t^ldlng. 

B 

Sodll hj-poBulphitia | xi» 

Ft pnlv. Na II. 
Sijf. — DUm>)tw one powdor in a pint of water ani) give 
a* a dreoeh. Beptat Id one hour i( nforianry. 

Jo»» DoK. li.VM. 

AloM h«rb«<lpnFl« , . . . S x 

H>-<lrar^-yri vhloridi nitia Kr.KZX 

Pulivris xiiigibwia , Siaa 

llieriBi* qa. 

M. et ft. boltM So. I. 

Sig. — Girc on« hmir aftor drwicliing. 

John Dok, D.V.M. 
(ISTBMiatlen of atomacb li}* inNkiw of stomaek tuW i» beat 
trutlment.) 

Write a prescription for ringworm. 

For MtM Rrown's dog. Jan. 3. 1914. 

B. 

BnlBAffli I'trruviani ^. ........ lij 

Adlpia bnnxotiu.ti - .... J IJ 

H. tt tU unguentum. 

Sig. — Apply a. smal) amount U> affodml Ttarta onM itjlf. 

Jou.N Dob, D.V.iL 

Write a prescription for flatulent colic in the horse. 

For Mr. Bmitlt'ii gray man*. JtJi, 3. 1014. 

B 

OI«d t^rcbinthina IIJ 

BptM. aiiimoiiil aromattd SJ 

OW lini qi ad Olj 

M. et ft. Ml. 

Slg.— Oiva at onn tintn aa a dronch. 

JoHii Dot. D.VJt 

Write a prescription conuinlng at least three drugs for a case of 
chronic constipation in the dog. 

For Jobn Boillli'ii dog. Jan. S, 1014. . 

B 

BesinK jalapw gr. v) 

Exlrafil bellB^oimc. 

Elztraoti phjauvtigmatla U gr. tt] 

M. et ft plhihi ao. xxiv, 

8ig. — Give one pill at nigbt. 

Jobs Doe, D.VJL 
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Write a prescription (or » c«k of chronic cough. Use at least one 
drugs. 

For Mr. Br«ini'» batj bibml Jua. 3. lOU. 

^H F1. ect. bellNdonniD 2 ij 

^H F). «sl. lobellw 3 Tiij 

^M Addi liydrocTMici dllutl JiJ 

^H Synpus kimpliols ift. id. O IJ 

^H Big.— Give one oiunoe eferjr 3 hoiuv 

H JOBH DMi; V.VM. 

TOXICOLOOT 

Define materia medica and toxicology. 

Materia mi'dieii trvutt of the derivation, natoral historj', plijli- 
cal and chemical properties, phj-sioIogi(?al uvtioiis, doses and tott 
of purity o£ drugs. 

Toxicology is a treatise of the nature, oetions, detectioo, 
treatment of poisons. 

Mention three poisons, stating the antidote for each. 

1. CorroHivo Hubliniate: Antidote, egg-albumin. 

2. Arsenic : Antidote, freshly prepared hydrated oxide of it 
8. PhoBphoniH ; Antidote, sulphate of copper. 

What is the difference between antagonists and antidotes? Give 
example of each. 

Antogonistfi arc ngcntx which counteract each other in their 
phj-BioIogical actiooH ; for example, strychnine, antagonizes the d^■ 
pressing effect of chloral hj-drate on the heart. In this respect all 
antagonists are physiological antidotes. 

Antidotes are agents which conntersot th« pffecta of a poison aod 
render it harmless. They are classified as chemical, mechanical, aad 
phjwological, according to tJieir metliod of action. Chemical aati- 
dotes change the composition of the drug, aa starch given in poison- 
ing by iodine fftrm.t the iodide of starch, which is insoltible and inert 
Mechanical antidotes surround the poison and protect the timMS 
from its action, as egg-albumin protects the tissues from conroaiTV 
agents. Ph>-siologieal antidotes antagonize the action of the potML 

Give the symptoms of arsenic poisoning. Name the best chemical 
antidote for arsenic poisoning. 
Acute arsenical poisoning is slinnn by retching, vonuting. thirst, 
purging bloody stooU, ooticky pains, gastro-enteritis, rapid weak 
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^r heart, hematuria, subnormal temperature, general aedema, delirium, 

H coUapne, coma, and doatli. 

^M Chronic form is eharacterixed by indif^iition, thirst, cachexia, 

^M (tntarftcment of joints, chronic eczema, and nccroHiH of bones. 

^K The beat chemical antidoti.* fnr arsenic poisoning is the Freshl}'- 

^V prepared tiydrated Eesquioiide of iron. 

HManw an antidote for Paria green and tell how it ahould be adminia- 

^B vBKOa 

^B Sam« aa arseDtc {the poiaonous action of Paria ^reen ia due to the 

H arsenic it contains). The antidote should bu ^iven every fifteen 

H minutes in doees of 30 ounces to the horse, 40 ounces to cattle, and 

H 1 ounce to doga, until relief is obtained. 

What precautions are necessary in the treatment of akin diseases of 

ISRialler animals? 
Care should be taken to avoid poisonous drugs or any drugs in 
larfie amounta becauHe of the danf^r of abttorptJon ami abo the 
danger of the animal licking the medicine off. Coal-tar products 
often nanaeate and cause aerious conditions in cats and dogs when 
applied externally, i 

What arc the symptoms of mercurial poisoning? Give an antidote to 

^ mercury. 

The symptoms of mercurialism (bj'drargyrism) are: salivation, 
uloorous stomatitis, loo«)ening of teeth, blue line along the giims, 
gaatro-enteritiH, hlood.v diarrhoa, cough, nasal disphai^e, often 
blood-atreaked. weakness, dizziuesK. trrniblirifr. delirium. Acutfi 
fom lasts from 10 to 14 days. Chronic form may last several 
weeks or even months, and is ucoompunicd by extreme waMting. 
chronic ecKcma, falling hair, and lamenr'as, due to afFeetions of the 
jointa and muscles. 
Best antidote is egg-alhumin, which forms the insoluble albu- 
minate of mercury. Siulphur or sulphur compounds aI»o form in- 
solable compounds with mercury. | 

Give tlie symptoms of lead poisoning in the ox. Prescribe treatment 
tor lead poisoning. 
Lead poisoning, also called plumbiicm and saturnism, occurs in 
acute and chronic forma. The acute form is rarely aeen. and is 
shown by intense gaHtro-enteritis. salivation, retching, paralysis, 
coma, and collapse. The chronic form is eharacteriiied by emacia- 
tion, dyspnoea, tonic spa.<ims of the flexor muscles and paralysis of 
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the extetiBon of th« foro limlKi, blue line aXnng the ffiuns, 
cedcma, colic, conEtipution, ounvulsions, and dcxth. 

Treatment in acute form consLsts of the administration of large 
doaes of sulphate of maf^nesia nr mda to form the insoluble sulpbaU 
of load and to harifn the fmptying of the ulimcutar>' tract. Oi* 
Rtimulants aiid apply warmth to the body. 

Clironic fonn is treated with potassium iodide, after bat 
emptied the alimentary tract. Stilpliates ma}' be ^ven in nmU, 
repeated doses to asstst elimination and prevent reobsorption. 






DescrilM the effects of a poisonous dose of aconite. 

Muscular weakness, dimness of sight, mydrlasia, a alow, anuU, 
and weak puhw, dyspncea, retching, belching, Tomiting, aalivatioci, 
flatulence, and copious sweating. A peculiar clicking sound ia oftco 
observed, due to the irritation of the throul and constant attempt* 
at swallowing. The temperature falls two or three decrees. Death 
is preceded by muxculur twitching, loHs of strength, and falling, and 
is due to paralysis of the heart and respiration. 



(3»iff 





How should a eaae of poisoning by chloroform be treated? 

Give hj'podcrmic injections of strychnine or spirits of 
to stimulate tlie heart. Inluilutionsof ammonia or ujnyl nitrite ban 
the same object in view. l^llI the tongue forward to allow tnt 
entrance of air. Attempt artificial respiration by rhythmically 
comjin'Rsing the cheat with the knees, feet, or haudti. Allow 
of fresh air. 

Doctor Jones treated a case of actinomycosis in a cow having an injury 
to the cornea. He treated the former with large do&cs of 
potassium iodide and the latter with hydrargyri chloriduia 
mite. What physiological and therapeutic effect and resuh 
would you expect from the treatment? Would you adviM 
a change in the treatment? 
The pota.s!uum iodide bein^; eliminated by the mucoiut membrane 
of the eye und in the tears would unite with the eatomcl, forming red 
iodide of mercury, which compound is an irritant, even canstie is 
its action and might do serious damage to the eye. A change is 
treatment should be made, using some other agent locally, for in- 
stance, boric acid solution. 

How should a case of poisoning by chloral hydrate be treated? 
Use stomach-tube, or emetics in vomiting animala. Give 
dooes of strychnine and atropine subcutaneously. Enemas of at 
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hot coffee and alcohol are useful. Arouse patient by shoutine and 
vhipping. InhalutioitH of aromooia or atnyt uitribe, aa in chlorotonn 
poisoning, to stimulate the heart. 

_ Give the lymptoms of morphine poisoning and state the antidotes. 

In the horse, toxic doses of morphine cauae considerable cerebral 
exe!t«mcnt at fintt, but Iuti.>r deprceBion, toss of reflexes^ coma, viid 
sweat, slow heart, dilatation of the pupil (not eontraoted, "pin- 
point," as in other animals and man), lessened urinai^- secretjon, 
and death by suspensioD of rettpiration. 

Antidotes: Potaxsium permangaiiate by the mouth, atropine 
and strychnine suhcutaneously, artificial respiration ; arouse patient 
by slapping smartly. Emetics should be given vomiting animals. 

[ "What are the toxic sjnnptoms in the horse of : quinine sulphate, mor- 
phine sulphate, iodide of potash? 
Quiniuo sulphate: slow pulse {later rapid and imperreptible), 
low blood-pressore, dizziness due to congestion aud extra vasatjoa 
in the middle ear and labyrinth, convulsions and salivation, 
Morphiue sulphate: Given above. 

Iodide of potash: loss of appetite, absence of tbirwt, rhinitis, 
conjunctivitis, larj-ngitis, ptyalism, attempts at vomiting, erythema, 
scanty urine, fever and rapid pulse. 

Give the symptoms and treatment of atropine poisoning. 

Itapitl puke and respiration, elevated temperature, dryness of 
mouth, mydriasis, cxeil<rmfnt, delirium, muscular twitchings, fre- 
quent urination. Later the temperature falls, the urine is retainer!, 
convulsions occur, the respiration becomes weak, slow, and irregu- 
lar, death occurs from cardiac and respiratory failure. A few 
drops of the urine of the poisoned animal placed in the eye of a 
healthy animal causes mydriasis and aids in diagnosis. 

Treatment : Stomach -pump, emetics, cardiac stimulants. Opium 
and pilocarpine oppose its physiological action. Tannic acid should 
be administered as the chemical antidote. Apply external heat in 
collapse, and give strychnine if respiration fails, 

^Give a treatment of strychnine poisoning in the dog. 

Apomorphinc hj'droehlorate, '/„ to '/i grain hypodennically, 
is the best and surest emetic. 

Give potassium bromide 2 to 4 drachms, or chloral hydrate 2' 
to 40 grains, to control spasms, Tannic acid is a chemical atiti 
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Give symptoms and treatment o( strychnine poisoning in the dog. (a) 
first suge, (b) last stage. 

S>iiiptoms: Trembling and twitching of the volancary and in- 
voluntary musclos followed by viulrnt dome b-pasma, involving the 
muscles of respiration, causing difficult or even suppressed breath- 
ing (a«phyxia). Second stage is marked by relaxation, reflexet 
abolished. Death XMy not oecur for one-half hour, although ood- 
vulsiona have ceased. 

Treatment : See answer to precediog queetioiL Emetics, chemi- 
cal antidot«8 and antispasmodies in the first stage. In the seeood 
stage, which occurs after the greater part of the poison has been 
absorbed, use inbalntions of ether and ain>'l nitrite. A rectal injec- 
tion of a solution of chloral hydrate is less prompt. 



SratuM Therapt 
What is serum therapy? 

Scrum tborapy is a method of producing pasrire immuni^. It 
consists in the administration, for preventative or curative purpoeet, 
of a blood-scrum containing antitoxin (antibodies) or some otbtr 
Nubfttaiicc which 18 antagonistic to the bacterium or toxin which 
causes the disease in question. 

Define immunity. What is meant by natural and acquired immunity? 

Ininiuiiily is a 8tat« in which an anintat's body is rotustant, «f 
insusceptible to a certain disease. This state may be natural or 
acquired. 

Natural immunity is that enjoyed by the animal from birth, aod 
not a result of any changes during its lifetime. If the immunity 
is the result of changes during the animal's lifetime, it ii spokea 
of as au acquired immunity. 

Acquired immunity may be active, — that is, obtained by an indi- 
vidual by having suffered from an attack of a pathogenic micro- 
organism aud having overcome it ; or it may be passive, — that is, ■ 
result of the injection of the serum of an animal which has acquired 
on active immunity against the organism in question. 

What is congenital immunity. 

Congenital immunity is that due to some individual, inherited or 
racial peculiarity. 

In what infectious diseases is immunization of vahw? 

In rabicii, tetamiA, black-quarter, nntlirax, and hog cholera, im- 
munization is unquestionably of great value. Considerable expcri- 
mental work has been done on immunization in the following 
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difieases : bemorrbagric Hpticimiiii, influana, dog distemper, Texas 
fcvtT, inf L-ctiouK abortiou, glandore, tubercolMil, and foot-and-mouth 
disease, but the results hare been far from uniform and their value 
is still mb judice. 

the antitoxin treatment. 

If gnuluull}' iuerojuiiuK doses of the toxins of a pnthogenic micro- 
oifcanism are injected into an animal, the animal not only acquires 
an immnnity to the particular toxin, but its blood-scrum wrill an- 
tagonize or ncutralizi' tlic latter if th(>y are brought tof(ether. It 
some of the scnim of thiR immune animal is injected into an animal 
which is Huffcring from the disease caused by this toxin, it will 
antsfronize or remler inert some or all of the toxin and thus aid 
in the reeovery of the sick animal. The substance contained in the 
immone sera which combines with and neutralixes the toxin is called 
aD antitoxin. 

The treatment of an infectious disease with a specific antiserum 
is called sertim therapy. Dii»pa.seH treated in this manner are 
tetanus and diphtheria. The antitoxin is also used as a prophy- 
lactic agent. 

Define amboceptors, lysins, complement. 

^ Amboceptors are antibodies in senim which passcss an affinity 
for both the eomplement and the cell to be destroyed (a bacterium 
or a red blrtod-corpascle). aiid which serves to unite the two, so 
that lysis or destnietion of the cell may be effected. It a also 
caUed the immune bod}-. 
Lysins arc specific antibodieii, formed in the blood-8criun during 
bacterial infection, which are destructive to the bacteria of the 
specific serum. Tliey are probably* identical with agglutinins. 
Complement is a thermolabile (altered or destroyed by heat) sub- 
stance iu normul seriun which is destructive to bacteria and other 
cells with vthielt it is brought in contact by means of the amboceptor. 
(For further details, see Diagnosis of Glanders by Complement- 
ftxation Test, p. 190.) 

Discuss the scrum therapy of hog cholera. 

It has been found that the serum from a hog which has rceo\Trcd 
from an attack of hog cholera possesses immunizing and curative 
properties for susecptible hogs. If the hog which has recovered is 
inoculated with the vims of the disease, its immuniiting and curative 
properties are greatly augmented, although the hog suffers no ill- 
ness. This is called hyperimmtmixation. The hypchmmunizcd hog 
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is bled, the blood defibrinated, and & sm&ll amount of & preeemdi 
(ph«nol) iii addod to insutv it« koopiug qiiuli1i«)i. 

Tbe use of nemm a« a «nrativ« a^rent is only of valoe in the taiij 
gtegi^a of the disease. The serum is injcot&d subciitaneotialy on the 
ioiii-r side of the tlii^h in a do«e of approximately 40 mils p«r 100 
poundii of body weight In recently infect«d or oon-inf«eted bop 
a passive immunity is secured whii^h lasts only a few weeks, bot is 
mifficiciit to protoet against thv <.-fr«-ct8 of a trunsient cxpotnirc, as at 
fairs, travelling, etc. In infected hogs, the injection of semm reniUi 
the some og in tho simultaneous treatment {q.v.}. 




How is hog cholera scrum obtained? 

{8w answer to precedinR question.) 

\?bero serum is produced on a large fwale, instead of utilii 
hogs which have survived a natural infcetiott, Rusoeptible ht^ trT 
used. These are first given an immiiniKing dose of tbe Mrum ai a 
protective measure and later injected with gradually-increasiiif 
doses of virus until they become h>'perimmunc (proven by t«stoa 
hogs) . They are bled from tbe tails at intervals of ten days so long 
as their scrum is potent. Tbcy may then be injected with vims aad 
brought to tbe byp«rrimmune stage again, and so on until, from 
repeated amputatiouo, their tails become too short for 
quent bieedinga. 



'm 



What is meant by the simultaneous method of immunization against 
hog cholera? 
The siinullancoiis method consists of th« inoculation of a bog with 
a protective dose of immnne serum and 2 or 3 mils of virulent blood 
at tbe same time. This method confers an immunity which will 
last six months and poeaibly one year. But it is not b practicable 
method (or inexperienced therapeutists, because of the danger 
tbe virus being scattered. 




Describe the simultaneous method of administering hog cholera 
When should this method be used? 

See answer to preeediinf <iiii-Klion. 

The simultaneous method of handling bog cholera eonsists of 
injecting 2 or 3 mils of hog cholera virus into the muscles of Ihe 
thigh followed by n proper imtnunizing dose of scrum (40 mil" jft 
ewt. ) Hubeutaneously. This produces a lastin^r immunity, that is, for 
the normal lifetime of a hog. It is recommended in (a) perma- 
nently infected herds, (b) garba^-fed bogs, (c) pure-bred 
in districts where hog cholera is prevalent. 
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iHow is tetanus antitoxin obtained? Discuss its use. 

Antitetanic Berum i» obtained from s horse whicb has beeo 
rcpcntwlly inoculated with gradually-increamng amounts of tetaaos 
toxin, obtained from artificial cultures. Extremely minute dosea 
of the toxin are given at first, but at the end of several months a 
pint or more produces no ill cfTect. When, by test on guinea-pigs, 
the serum of the horse i» of the desired potency, the animal is bled 
from the jugular at intervals; the serum ia drawn off and asep- 
tically presicncd. 

Tbe antitoxin is measured in units; a unit representing the 
amount necessary to neutralize a given amount of toxin, as proven 
on guinea-pigs. One-tenth of a unit neutralizes 100 mioimum lethal 
doses of tetanuA toxin in a 350-gram guinea-pig. 

Tetanus antitoxin is a valuable prophylactic or immunizing 
agent. It should be administered in cases of infected wounds when- i 
erer there is a suspicion that tetanus bacilli may be present. If 
given before the symjitoms of tetanus appear, 750 units socm to be 
RufBeient to immunize. This immunity lasts but a few weeks. 
There ia a great diversity of opiuion regarding its value as a cura- 
tive agent If it is of any value in this connection, it should be 
given early and in large doses. There is no definite dosage; as 
much as 5000, and even 30,000, units have been given with equally 
varj-ing results. 

Vaccuje Thehapt 

iiat is vaccine therapy? 

Vaccine therapy is a method of producing an active immunityby 
theinjectionof bacteria, or the products of bacterial growth, directly 
into the patient The virulence of the bacteria is modified by heat 
or otlterwise. As a result of their injection, antitoxins are produced 
in tbe body. This is in contradistinction to serum therapy which 
produces a passive immunity. (See above.) 

What is (a) a vaccine, (b) a bacterin. 

These two terms are being used synonymously of late, although 
a distinction was formerly, and should now be, made. 

A vaccine is the modified and attenuated virus of a disease, in- 
capable of producing a severe infection, but affording protection 
agaiiiHt the action of the unmodified virus. The term is aUo, but 
incorrectly, applied to emulsions of dead bacteria. Vaccines ar« 
designed to antagonize bacterial infection, either in advance of a 
disease (prophylactic, as in black-leg),orafter the advent of the dis* 
ease (therapeutic, as in the use of vaccines in woimd iofecti 
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A bacterin is an emulaion of dead cultures of specific bacteria 
in water or a saline solution, administered hTpodermically to pro- 
duce an active immunity against the partioular bacteria. 

What is meant by " autogenous vaccine "? 

A vaccine derived from bacteria taken from the patient infected 
and intended to be injected into the same individual. It is far 
superior to the "stock vaccines," which are suspensions of bac- 
teria derived from any convenient sonrce and are intended to be 
used in the treatment of infections due to the same organism in 
any individual. 

Name two classes of bacterins. How is each prepared? 

"Autogenous" and "stock" bacterins (or vaccinea). 
See answer to the two preceding questions. 

Name the diseases for which vaccines or serum are used ther^>eutically> 
Hc^ cholera, tetanus, rabies and more recently anthrax and 
black-leg. 

Discuss bacterin therapy. 

Same as vaccine therapy, described above. 



SANITARY SCIENCE— MEAT AND 
MILK HYGIENE 

Define sanitary science. 

Sanitary science deaU with all mvasuTL-s designed to promote 
health aud prevent (liscaiic. 

Mow can sanitary science be utilized by the veterinarian? 

In prevfDting and controlling outbrealu of infitctioua diaeMM hf 
a 8)'stemstic inspection of building and surrouudiuga wltll regard 
to ventilation, drainage, constructioa, etc. 

Describe a proper method of drainage for a stable. 

Stalls should not slope more than one-half inch toward their 
centre, and u simitar slope from bufori- backward ix suflielent. 
A shallow (nittvr running back of the stalls should be conducted 
outside and into a trap which empties into the sewer. All drains 
within the stable should be on the surface to permit of ready accesa. 

What it the objection to building a stable (a) on a damp northern 
slope, (b) in a deep, narrow, east and west slope, (c) on a 
springy, hill-foot or on other wet impervious soil? 
(ft) There would be insufficient sunlight to evaporate the objec> 
tiottable moisture. 

(b) There would be inaufficieot stmlight and a tendeticy to 
dampness. 

(o) It would be difficult to secure proper draJDage, and the 
dampness would be detrimental to health. 

Mention some of the ways by which impure water may be purified or 
made wholesome. 
Sand Sltration, sedimentation, and boiling. 

What precautions should be taken in grain feeding as regards watering 
in connection with the grain ? 
Give the water before feeding grain; otherwise, the stomach 
being comparatively small, considerable grain will bo washed 
through into the intcatinefl in ao undigested ooodituHt. 
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Define proximate principle Nunc three proximate principles and 

mention a common food substance in which each is t» 

spcctively contained. 

A proximate principle is a sabstanee which is capable of beio^ 

decomposed into ximpler principles or parts, as distinguished from 

ultimate principles which are not capable of further division. For 

example, NaCl ix a proximate principle and can be decompcwd 

into Na and CI, which, aa ultimate principles, cannot be further 

Bubdivided. 

Starch, protein, and fat are proximate priuoiplea which maj' faa 
decomposed into C, 0, H, etc. A common food Hubstanoe whick 
contains these principles is oats. 



Are AXD VsNTILJlTIOir 

What la the average composition of (a) atmospheric air. (b) air that 
has been breathed? 

(a) Oxygen, 20.96 ; nitrogen, 79.01 ; carbon dioxide, 0.03. 

(b) Oxj-gcn, 16.02 ; nitrogen, 79.01 ; carbon dioxide. 4.38. 

At what atage of chemical impurity does rebreathed air cause oppres- 
sion and at what stage does it become irrespirable? 
Air becomes oppressive when it contains only 11 per cent 
of oxygen, and irrespirable wheu the oxy^n falls to 3 per cent. 

State the minimum amount of air space that should be provided in a 
stable (a) for each horse, (b) for each cow. 
This all depends od bow often the air of the spaoe is changML 
A honie requires 15,000 cubic feet per hour, end cattle aligfatly leaa 
The average air space given to a horse is 1500 cubic feet, and to a 
cow 1200 cubic feet In the case of the horse, the air would urri 
to be changed ten times per hour, and for the cow about twelTS 
times. 

Does air space greatly in excess of the required amount render the vco- 
tilation of a stable unnecessary? Give reason for your 
answer. 
No. The larger the air space, the smaller number of times Iha 
air of that space needs to be changed ; bnt once the impuntiea an 
present, they remaio and will only be removed by supplying txtA 
tit. 

Describe the King system of ventilatEon. 

Presh air enters through openings in the outade wbU, three of 
four feet below the ceiling, passes up between the outside and tbe 
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insido vnll and into th« building just under the coiling. Those 
intake flaes should be 4 inches iu diameter and 6 feet apart on all 
four sides of the building. Impure air paaeca out through a large 
ventilating shaft, situated in the middle of the building, and extond- 
ing from one foot above the floor upward through the ceiling. One 
such shaft, two feet square, is sufficient for 50 ooivs. Its top ia 
uftually provided with an elbow-like hood which keeps out rain and 
swings with the wind. The wind creates a suction which favors 
the circulation of air upward through this out-take flue. Near the 
ceiling there in an opening in the shaft provided witJi a door, which 
is opened only when tho temperature of the interior of the building 
is too high. 

What precautions should be used in building a dairy bam to guard 
against the spread of tuberculosis in a dairy herd? 
The barn sliould bo built on a well-drained site. A good 8>'8tcm 
of ventilation and drainage should be provided. Sufficient window 
space to allow a maximum of sunlight is advisable. Quttcrs should 
be made sloping and individual mangers provided. 

Enumente ten things needed about a modern dairy in the -way of con- 
ditions and equipment in order to obtain the best product. 

1. Good drainage. 6. Healthy milkers. 

2. Good ventilation. 7. Sanitary milk house: 
8. Abundance of light 8. Sanitary utensils. 
4. Healthy cows. 9. Sterilizer and steam for same. 
6. Clean cows. 10. Pure water supply. 

iKr&CnOTTS DlSIU££S 

What hygienic measures should be employed to check the spread of 
infectious abortion in cattle? 
Segregation of infected animals. Thoroughly disinfect stables. 
Wash the external genitals of all pregnant animals daily with a 
Don-irritating antiaeptic, and irrigate their vaginas with same. Bum 
all litter, membranes, and expelled foetuses. Cleanse the penis and 
sheath of each male which has covered an infected female by 
irrigating same with a 1 per cent soda solution, or ^ per c«nt 
lysol solution. 

Describe the hygienic and sanitary precautions that should be observed 
In a case of glanders occurring in a large livery in a city. 
Apply complement-flxation. agglutination, and ophthalmic tests. 
Destroy all reactors. Bum all litter and thoroughly disinfect the 
stable, harness, utendls, etc. The stable should be quarantined until 
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tests haxT been completed. Any aatmals failing to react shotilJ^ 
kept under suspicion until subsequent tests, applied one month later, 
prove them to be free from the disease. 



Give diagnosis, prophylaxis and control of avian diphtheria. 

Diagnosis: Due to same etiological factor aa chicken-pox and 
thought to b« ono and the same disease. lit chicken-pox form then 
may or may not b« eatarrh of the miicouH membranes of the head; 
wart-like proliferations appear on the mucoeu and spread to th« 
uncovrn-d skxn (comb and wattles). These epitheliomuta an* fim 
gray and glistening but later scjibby. Eyelids swell and close eyei.. 

Avian diphtheria or the roup fonn : watery secretion from 
noiilrila and eyes; general weakneaa and prostration; dy^: 
wbe(?zing. dyHpliagia, sneezing and ptyulism; unuresia and di 
rhcea ; fibrinous exudate on the mucous membrane of the mouth and 
pharj-nx. Course, 3-4 weeks. Mortality, 50-70 per cent. 

Control : Isolation of sick, remove dead and destroy. Diainfeet 
pens, coops, etc. ; qnarantine new stock for two weeks. 
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Outline a plan for thoroughly disinfecting stable premises that havt 
become infected by the presence of contagious diseases. 
Cleanse the stable thoroughly by removing inanurt- nnd piles of 
fodder, sweeping the ceilings, walls, and floors, removal of rotten 
woodwork and loose boards, ftipecially of Uic floor, removal of dried 
accumulations about mangers, floors, and drains; bum all the 
removed material ; scrub the mangers, feed-boxes, stalht, partitioiu, 
harnesses, utensils, etc., with hot water and strong soap, lye, or wsHh- 
ing soda. After cleansing, apply a chemical disinfectAnt with a 
brush or, preferably, with a spray pump, which will carry It intu 
every creviee and over every surface. Biehloride of mercoir. 
1-1000, is tlic best disinfectant. Gutters and drains may be flushed 
with a satnrated solution of sulphate of iron. Dirt floors aud ban- 
yards containing infected material should be excavated to a deptli 
of six inchc-s and filled in with new earth. Large fields may 
burned over. 



1* 



Describe in detail your procedure in the treatment of a herd of cattle, 
a part of which you have discovered to be infected with 
tuberculosis. 
Separate the non-infected from the infect^ and test them every 
three montlis for the first year and thereafter every six months. 
All reacting or suspicious oases should be promptly removed. Reac- 
tors which show clinical symptoms should be destroyed. Others 
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be kept tin4l«r tlic Bsog s^'stem. Thoroughly disinf«t.'t th« in- 
teet«d premines. 

[Tell in detail how to disinfect a premises infected with hog cholera. 

Remove all manure and mix it thoroughly with a diuiiifi-ctaut. 
Bum all littrr, rubbish, old ho^ troughs and loose or brolwn bonnls. 
Scrape and brush down eeilin^. walK and floors. Spray whIIh. 
floor and other mirfaceii with the diRinfp<-tan1. Expow to Muiliiclit 
as much as pocviblc any infected quarters. Wallow holes and ecM> 
pools shotild be filled in. drained or feni-orl. Destroy siek hofH. 

low much dependence may be placed in a layman to follow tnitruc- 

tions in cleaning and disinfecting premises? 

Very little dependence Nh<mtd I"- jjlincd in the uvenige Inymnn 

to carry out measures of disinfection. Sueh work requiri's a tminitl 

veterinarian who huv knowledge of the Whnvtnr of germs and tho 

natnre of the disease to be combated. 

How should all outbreaks of contagious diseases be handled? 

tBy reporting promptly to the IocbI nr Slate authoritie.4 han- 
dling sueh affairs. By enforcement of proper quarantine and atten- 
tion to disinfection, 
esi 



escribe an effective method of disinfecting a ship that has contained 
cattle affected with anthrax. 
Send the boat out to sea not letis than forty miles from land and, 
beginning at the lowest r)ceupit>d deeic, have all excreta, fodder, fit- 
tings, etc., brought up and thrown overboard. Then turn live stwim 
under pressure against every portion of the ship':* interior, touching 
ever>* err'vice. nook, and corner. The bilge iihoulit be pumpe<I out 
and disinfected with bichloride of mercur>' or carttolic add. 

Bymptomacic anthrax conunimicable to man? 
No. 



Mention a bacterium that is very resistant to the action of dlainfec- 

ktants. Give a reason for your answer. 
Bueleriiim of iinlhriix. bt-canw it fomw K|K>rcM which are very 
resistant to the strongest disinfectants. Them H[>oreN under favor* 
able oonditions develop iuto virulent bacteria. 
ition five wajrs in which pathogenic bacteria may be disseminated 

from dlieatd to healthy animals. 
By common watering and feeding troughs, by attendants, by 
licking one another, by flies, and by an Intermediate host (Texaa- 
fever tick). 
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Tell the best method of controlling shipping fever in hone*. 

Avoid cliilliii^, and long shipments. Unload frequently and feed 
rcfcnlarly. Disinfect cars and shipping pcna. Isolate infected 
. individuals. 

Mention some of the contributing causes of contagious and xymotic 
disea&ea. 
I>ow-reiu8ting; powers dnc to previous diBease, fatigoe, or lack o( 
nourishment; overcrowdtnif, poor Tentilation, wound*. 

Sute the sanitary police measures necessary to prevent the sprcsd of 

do urine. 
All alTeeted hoRten fihould be excluded from breeding again. 
Csstrstioii would bo advisable aa a safeguard. SuIUons showiDg 
no ityroptomx hut hnvinii covered marcs affected with the disease 
should be similarly dealt with. 

Describe the hygienic measures needful for the prevention of cerebro- 
spinal meningitis. 
Especial attention should be given to the food and water supply. 
In case of an outbreak of the disease in a stable, the food, water, and 
pasture should be changed immi^iately. Disinfect stalls, maugcrB, 
etc.. which have been used by affected aniniBls. 

Mention the measures of sanitary police that would be needed if lung 
plague (contagious pleuropneumonia) were landed on our 
^ shores. 

V Establi»li quarantine over tfae infected area. Kill all infect«d 

animals and destroy carcasses by burning. Prevent any movements 
of cattle into or out of the quarantined diistrtct for at least three 
months after the last case appears. Destroy, by burning or plowing 
under, all contaminated litter, and thoroughly disinfect premiMS, 
as well as all boats, cars, etc, used in tranitporting infected wninM tl" . 

Describe your method of procedure in case of an outbreak of anAras 
in a herd of cattle. 
Isolate the sick animals. Kill badly di.ieaaed ones, but avoid 
the shedding of blood. Destroy carcoases by burning, or bnryinfr in 
quicklime at least five feet under the ground. The grave should be 
in porouK soil, far from any pond or river, and it should be fenced 
off from pastures. Disinfect, by burning, all litter, fodder, manure, 
urine, etc., and flame or drench with strong formalin solution all 
stalb. and utensils used about the animals. Keep the remainder 
of the herd immiuiized by vucvinnting annually until the iufcclioa 
is known to have disappeared from the premiiws. The sale of 
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meat, milk, hides, or other products from infected animala should 
be prohibited. 

Pbophtiazib 

Describe the precautions that should be taken by the national and 
State governments to prevent the introduction of faot<and- 
^L mouth disease into this country. 

^P A oiTlitioiite, declaring the noB-«xp08Qre of each cloven>hoofed 

animal imported and a thorough disinfection of all litter, fodder, 
halt^nt, cars, boats, etc., aa we!) as the clothing and the surface of 
the bodiei of all attendants and animals, should be required in every 
eaae of an importation from an infected country. Such animals 
Hhould be held in (Quarantine for two weeks. 

Describe the Bang method of eradicating tuberculosis from a herd of 
cattle. 
Slaughter all clinical cases. Apply the tuberculin test to the 
remainder of the herd. Those reacting; to the toot but showing no 
clinical symptoms are removed to a separate stable. (Perhaps it 
would be better to remove the healthy animals to new or aon*infectcd 
quarters and leave the reactors in the old stable, which, in either 
ease, should be thoroughly disinfected.) Promptly remove the off" 
spring of reactors from the mother and feed them on milk from 
healthy cows or on sterilized milk of the mother. The non-reacting 
animals and uU offspring should be tuberculin tested every six 
months and any reacting animals promptly removed and their 
stalls disinfected. Every avenue of infection of the sound herd 
mufit be guarded. Thus a healthy herd may be built up from 
a diseased one. 

Define disinfection. Name two natural and five chemical disinfectants. 
Disinfection is the act of destroying mieroJ>rgani»mK io or on 
I any substance, or inhibiting their growth and vital activity. 

H Sunlight and heat are two natural disinfectanta. 

, Phenol, corrosive sublimate, chloride of lime, formaldehyde, and 

oxalic acid arc chemical disinfectants. 

How would you proceed to disinfect a public stock-yard in which a 
highly contagious disease had been discovered? 
Remove all manure and disinfect same by saturating with strong 
creolin tiohition. or 1-1000 bichloride of mercury. Scrape and 
remove two or three inches nf the top soil and treat the same way. 
Apply the disinfectant liberally over the remaining BOil. Apply 
whitewash eontaining the disinfectant to fences. 
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What precautions should be taken in feeding a horse that is kept front 

work two or three days on account of lameness or injury? 

Why? If such precautions are not observed, what is likely 

to occur? 

The smoimt of food should be greatly lessened and s l&xatire 

diet would be advisable, because the vital activities are lessened asd 

less nourishment is required. Atoturia may follow rest and heavy 

feeding in plethoric horses. 

Give diagnosis, treatment and control of psoroptic mange in sheep. 

DiagnoMts: Intense itching, loss of wool, irritated condition of 
akin, leading to very thick, yellow crusts; begitis in the inguinal 
region and on the back, but spreads over the whole body except 
the front of the choit and lower abdomen. Dcrmntocoptic mite can 
be demonstrated microscopically. 

Treatment: Clip all wool; dipping in warm weather is best 
or apply autiparfisiticidcs such as cresol solution. Repeat irvabnent 
in 8-10 days. 

Control ; Isolate affected individuals and treat them. Dip 
members of the flock in cresol solntioQ. 



What factors do you consider important in the prevention of con* 
tagtous and zymotic diseaaes? 
Isolation, c|itarantinc, di«nfeotion, and protective inoculations. 

Name five prophylactic serums or vaccines and the disease against 
which each is employed. 
Hop-Hiolera serum proteels against hog cholera. 
Tetanus antitoxin protects against tetanus 
Black-leg vaccine protects against black-leg. 
Anthrax vaccine protects against anthrax. 
Rubies vaccine protects against rabies. 

Through what organized agencies would it be best for a state to 
trol animal diseases? 
Through a board of livestock agenta made up of veterinariaoT 
and Huper\ii>ed by one. 

What precautions are necessary (or pubUc safety in an outbreak of 
rabies ? 
Rigid quarantine for 100 days, or longer it necessary. Huxtle 
all dogs over a wide area. All stray and unmuzzled dogs aboold be 
shot. All dogs and cats that have been bitten by a rabid nntraal 
should be destroyed or shut up in iron cages for six months utulct 
veterinary supervision. 
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Milk anp Mlat llvorEN^E 
lention th« diseaMS of animals that render their fiesh unfit for human 
food. 



VoHditioiml. 

Local inlUiniiiatory ch»nj(««. 

TumoriL 

Kepntitb. 

Chronic iwphriUa. 

MuiintltU. 

Hjocarditift, 

bdooanlltii. 

PeTif&rditU- 

Aiurmut. 

RachitU. 

0«t«ania1«eiit. 

Paruitic ili>c««»a. 

TiibpriTiiUMibi. 

Adinomj'coaia. 

BaUvonii'oasiB. 

6 wine cT^-aiprUa. 

Hog dioUrtL 

Foot-uid'inoutb dltaaa*. 



i'nei»tdi(iotutL 
Extrwitr Muaciatigiii. 
Exhuuitioii. 
Ent^ritU. 
PcrilonitU. 
Acilt« ncphritU. 
PneununSa. 
Plruriiy. 
Lcukieuila. 
Pwii dotub«Tcutoala. 
AntliraJt. 
B^ica. 
Olandcn. 
Variola. 
T*4aoua. 

Mali^nnt ctdmiA. 
ScfitlMtniia. 
I^mia. 
Bla«k'l«|(. 

ncniorriiaKie acpticwinift. 
Urvnila. 

Parturient pureua. 
Fabriln diMHUtea. 

'Name ten local disease conditions that do not call for rejection of the 
meat for human food. 

LociLliz«d tuberculosis, ai'tinomycOHig and botryomycosis . peri- 
carditis, benifrn tumors, chronic nephritis, dermatitis, nuuiKe, hemor- 
rhage, thrombosis, 
f^How is it determined at slaughter whether a tubercular cow is fit or 
unfit for human consumption? 

B, A. I. Order No. 150, Section 13. Paragraph 2, Rule A, roads 
as follow!!: "The entire carcass shall be condemned — 

" (a) When there is a tuberculoua or other cachexia, as shown 
by amenia and emaciation. 

" (b) When the lesions of tuberculosis ar« generalized. 

"(c) When the lotions of tuberculosis art- foimd in the muscles , 
or intermuacular tissue or bonen or joints, or in the body lymphatic 
glands as a result of draining the muscles, bones, or joints. 

" (d) When the lesionn are exenaive in one or both body cavities. 

"(e) When the lesions arc multiple, acute, and actively pro- 
gressive. (Evidence of active progress consists in signs of acute 
inflammation about the lesions, liquefaetioa necroaia, or the pres- 
ence of young tubercles.) 
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^m "Rule B: An organ or a part of a carcass ithall be oondemned<^| 

^P "(a) Wh«n it contains lesions of tuberculosis. ^| 

" (b) ■When the Wion is immcdiaKrIy adjacent to the flesh, u ii 
tbe case of tuborculofiis of the parietal pleura or peritoneum, not 
only the membrane or part affected but also the adjacent thoradc 
or abdominal wall iii to be condcmnfid. ^M 

" (e) When it baa been contaminated by tuberculous material 
through contact with the floor, a soiled knife, or otherwiae. 

"(d) All heads nhowinft lesions of tubcrculosia ahail be i-oo- 
demned. 

"(e) An organ shall be condemned n-hcn the correspondii 
lympbatie gland is tuberculous. 

"Bul« C: The carcass, if tlio tuberculous lesiona are limit 
to a single or several part« or organs of the bod^- (except 
noted in Rule A), without evidence of recent invaaion of tubercle 
bacilli into the sj'stemic circulation, shall be passed after the parts 
containing the localized leaiona are removed and condemned ia 
H accordance with Rule B. 
^ "Rule D: Carcasse-s which reveal lesions more numerous 

those described for carcafiaos to be passed ( Rule C ) , but not 80 severe 
as the lesions described for carcasst-a to be condemned (Rule A), may 
be rendered into lard or tallon- if the distribution of the leaioos 
is such that all parts containing tuberculous lesions can bti removed 
Sucli curcasKeis xliall be cooked by steam at a temperature not lower 
than 220" Fahrenheit for not less than four hours." 
What points determine whether a case of tuberculosia ia generaUi 
or local? 

The term "localized tubereuloBis" is applied to cases wli 
there is an infection of a single part of the body with the corre- 
sponding l>-mph-glaRda, or the infection of several parts of the 
body without the concurrence of the large circulatory system. ^d 

"Generalized tuberculosis" is a term applied in cases where ^^ 
part of the body is affected to which the tubercle bacilli can be 
taken by the arterial blood only (cy., spleen, kidneyx. suprarenal 
glands, te.sticles, ovaries, udder, bones, muscle, body lymph-glands, 
central nervous sj-xtem, eyes, etc.). The presence of numerous 
foci in the lungs positively indicates infection of the blood, and 
therefore is quite indicative of generalized tuberculosis. 

Describe the appearance of a lymph-gland affected with tubercutosii. 

In the early stages the gland appears swollen, and enlarged sad 

more or less hemorrhagic. Later a section shows spotted turbidities 

in a grayish-red background. The turbid areas eoctain tubercles or 
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diffuse cascoua m mao B. Slill later the filan<] devftnps into a large, 
firm tuiuor congistilig of wiut« fibrous tissue containing large foci ol 
a dr>- caseous, caaeo-paruknt, or calcified mass. 

If tuberculosis is suspected and no pathological lestont are found in 
the lungs where would you look for it and how diagno&ed? 
A CAr^fiil cxniniiiution Mhoutd bi.- uiitdc of the liver, Kpli-tiii, iute^- 
tinea, generative organs and especially of tlie lymphatic glands 
adjoining thcao parts. Likewise examine the serous metnbrtines 
(peritoneum, pleura, mcningoni and synovial). Diagnowts i« arrived 
at after finding a typical tubercle as described under miliary tuber- 
dc elsewhere. 

Could the early stages of tuberculosis be detected in dressed beef? 
Explain why. 
No. becaufle in the early atagett thfl lesions u-liich arc usually 
located in the vixcera are ao slightly developed as to be imperceptible. 
The dressed carcass would show no changes. 

What lesions simulate tuberculosis in cattle, sheep and swine? 

Degenerated ecchinoeocci and measles i actinomycosis: pentas- 
tome colonies in the lymph-glands ; strong\*le nodulex in the tungs 
of sheep; (Eoophagostomiasis (nodular disease); ovine caseous 
lymphadenitis ; swine plague ; hog cholera. 

How can you tell abscesses and indurations resulting from traumatism 
from those of tubercular origin? 
AbKoesacs due to trauma remain as a local condition as a rule, 
whereas tuberculosis tendx to invade othi-r parts. Calcification is 
common in tuberculosis but rare in the other condition. Finding 
of the acid-fast tubercle bacillus would decide the question. 

What is "bob veal"? How is it detected and is it deleterious to 
human health? 

"Bob veal" is immature veal (veal from calves under three 
weeks of age) . The meat in watery, tender, easily torn, and grajish- 
red in color ; shows only slight muscular devi.>lopmi.'nt, especially in 
the region of the upper .shank. The tissue, which later develops as 
the fat capsule of the kidneys, is ixdcmatous, dirty yellow, or grayish- 
red, and tough. The lumen of the navel vein is wide open and 
filled witli li<)uid blood. A cbemical test will show an abaormsl 
amount of glycogen present in the muHclcs. 

It is generally considered that calves under three weeks of ago 
are tmfit for human food, and our Federal regulations provide for 
their coodenmatioo. Yet, io Germany, calves only three to four days 
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old are f»<)iiently nUuifhiorvrl for food, tre anuddered a ddieaey. 
and apparently are uot detrimeDUl to the health of the oonnuDen. 

Discuss fetal meat. Is it marketable? 

Fcta) meat is that obtnint-d frnm fcntuMS or dead-^on anlattlt. 
It is unlawful to plac« it on the market. 

Name ten inflammatory and five non-inflammatory diseases. 

Influimiuitor7 : Pneumonia, picuri.sy. rhinitis, enteritis, iputtrilis. 
peritniiitiR, hepatitis, nephritis, arthritis, and pericarditia. 

Kon-inflEimmutory : Pernicious ansmia, leulamus, chrome h^'dm- 
cephalus, nasal polypi, tetanus. 
Give the life-cycle of cysticercus cellulosa. What disease does it cause? 
What disposition should be made of a carcass affected with 
this parasite? 

The mature form of this paraiiitc is the Tienia solium, a tape- 
vorm of mail. The ova are passed iii the fteces and bevome dlt- 
seminated through the water or food and arc taken in by the inter- 
mediate liDst, the hog. In the hog'it stomach the ovum hatches iaU 
a sis-hooked embryo, which finds its way through the stomach aad 
intestinal waits and enters the mitticulur tissues. There it develops 
into the larval .stafre. becomes eiic>'sted, and either perishes in tiuu 
or i» eaten hy man. If the cj^st containing the living larva ia eaten li>' 
man, the larva becomes liberated and attacbm itaelf, by means of its 
faooklvtK. to the intenlinal wall and develops into the mature fom. 

Pork which contains these cysts is culled "neasly pork," and 
if badly affected alioiild be condemned. CarcaasM showing aligbl 
lesions may tie passed for lard. 
Where and how would you look for "measly pork"? 

Wilh tlie naked eye the cysts may be seen in the intennt 
tisstie of the heart, tongue, Isr>*nx, abdomen, diaphragm, flanks, 
jaws, neck. Ktertitim. intercostal rei^on, and adductors of the hind 
legs. In case of doubt, a microscopic examination will help in ascer- 
taining the presence or absence of the larva with its booked scolet. 

Give the appearance of a carcass exclusive of viscera in anthrax. Texaa 
fever and hog cholera. 
In anthrax, the carcass frequently shows no lesions. Somrtinct 
hriuorrhagfs beneath the pleura and peritoneum are seen, ttifot 
mortis is absent. 

In Texas fever, homorrhafic* in the aerons membranee ; ietcnu 
may be present. 

In hog eltulem. evidence of previous peritonitis ; faemorrhasjj; 
patches in serous membranes and in the skin. 
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How can you detect anthrax in a carcass (viscera excluded)? 

By finding the anthrax bacillus in Rme«ri; of th« bodj' fluids. 
I There may be blood extravasation beneath the pleura and in the 
I lymph-elands ; the latter appear (Edematous uid hypenemic. On 
I the oth«r hand, in rapidly fatal caaes the eareasa may appear fit 
I for human consumption. 

Is the flesh of anthrax animals safe for food after being cooked, and 

give reasons for answer. 

No, because the autbnix spore is very resistant to heat and 

would probubly not be destroyed by ordinarj" cookiofr. Furthennore, 

Uiere would likely be chemical changes in tlie fle»h beuause of the 

diHease und tbcsc would not be ulTcctcd by the cooking. 

Explain the necessity of municipal and State meat inspection. 

To prevent the spread of diHeaJU's eommunieablo from animals to 
man and to safeguard the public from unclean and unhealthy meat. 
A considerable amount of our local meat supply is slau{!;htcred 
without inspection. One or more properly-inspected mnnicipal abat- 
toirs should be conducted in or near every city, where all slaughter- 
ing of animals should be performed. State meat inspectors should 
look after the smaller localities. 

'According to the act of Congress, approved March 3, 1895, could con- 
demned meat be sold? If so, through what channel. 
The condemned meat ooxild not be shipped interstate or to foreif^ 
counlric*. but aft^r tankintr and Iwintt converted into fertilizers, 
inedible ureases, tallow, etc., could be sold. 

i Mention the principal diseases of domestic animals that are com- 
municable to man. 

Anthrax. Actiiu»Dj«gti& 

RabUa. BotrrMDrMCls. 

(;ian>l«ri>. TubnculoaU. 

Koot (uid-uMUtJi dioeiM. PMut)otub«roul«iia, 

VaHolK. ScpticirmU. 

IVUduk. I>}-vinU. 
Mahpiant tnlpmii. 

Name four physiological conditions that would render beef unfit for 
^ food. 

^B 1. Immaturity. 2. Advanced pregnancy. 3. Strong sexual odor. 

^V 4. Within t^-n days after parturition. 

Is a carcass affected with mange Bt for human food? 
^_ Careaa-ses which sliow advanced lesions aasociated with emaoia- 

^ft tiou should be coudcmued. Mild ca^cs are passed for food. 
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What is trichinosis? How detected? Sute the disposition that should 
be made of a carcass affected with trichinosis. 

A disease of hogtt (and moo) caused by the preeence of the larval 
form of th« pRrasite, TrickiiulUt spiralis, in the mtweles. {Tbr 
mature worm infests the intestinal tract and oaoses intestinil 
trichinoflis.) 

A careful microscopical examination ia necessary in order to de- 
tect Iriohina in pork. 

Badly-infested earcaascK should be dt^stroycd. Mtld eases should 
be rendered into lard, smoked, pickled, or salted to deatroy the 
parai^ite. 



Is awat containing trichina suitable for food? 

Yea, if property liandled and not badly infested. 
to preceding qnesUon. 



See 
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answer 



How long and at what temperature must pork be treated to destroy 
trichina? 
A temperature of 150° F. is sufficient to destroy trichina. The 
lenpth of time required would depend upon the size of the piece of 
moHt. it mhould be heated throughout to this temperature. 

What can an inspector do with meat intended for export which b 
found to be diseased? 
The meat should bo condemned, except tricbinoua pork, whieh 
can be nuted domettUcally after beinR properly treated m as to destro}' 
the trichina*. 

Give the normal characteristics of the muscle and connective tissues 
of the ox ; calf ; sheep ; and swine. 

Ox : Red color n-itli flight tint of brown; oonoeetive tissue ti 
white and soft; fat, white to yellow. 

Calf: Gray to grayish-red muscle fibers not intermixed with ttX. 
fat, reddish-yellow to white, loose and in^asy. 

Sheep : Firm, dense, fine fibers of a dark-red color ; characteristic 
mutton odor ; fat is pure white and brittle. 

Swine: 'Whitish-gray, pale red to dark-red in color; fibers are 
wvll intermixed with f«t which is pure white and soft 

Under what general pathological conditions is the flesh of animals 
unfit for food? 
Judgment on the following general pathological conditions d^ 
pends upon their cause and extent and the nature of the diattit 
they accompany: 
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1. DisturbaneeH of circulation (hypersmia, aiuemia, hemorrhage, 
transudatiotiE, thrombosis). 

2. Inflammatioug. 

3. RetroRTessive nutritive (iistiirbances and inflltratinn of the 
tissues. (Atrophy, cioudy nwelling, fnity iufiltrstioo and degoaoru- 
tion, necrosis, caaeatioii, gaugreac, auppuratioD, calcification, pig- 
ment formation.) 

4. Tumors. 

I^Where are the lesions of hog cholera generally found? 

The lesions of bog cholera are usually found in the intestines, 
spleen and lymph-gtandi;. 

|Zf hemorrhagci are found in dressed beef or pork, what disease would 

you suspect? 
Hemorrhagic septicemia. 

tin a dressed carcass what conditions would lead one to believe the 
animal was diseased? 
Lsfilc of flrmuesH, dincolorations sueh as icterim, hemorrhiigie or 
bluish; Icsioiui, particularly of tuberculosis on the pleura and peri- 
toneum; improper bleeding and congested areas. 

^ould the meat of animals affected with metritis be Bt for food? If 

so, under what circiunstanccs? 

Animabt utTeclt-d with ucute dilTuHc metritis or septic metritis 

should be condemned and rendered. Otherwise', i'n.s08 of chronic 

metritis not sbavring septic infection may be pulsed for food, the 

ditteosed part^ being condemned. 

Name three pathological conditions of the tongue of a cow that would 
he of importance to the meat inspector. 
Actinomycosis, foo^a»d•moutll di»«a.se and stomatitis bovia 
speciflea. 

lame two parasites which are found in hogs; two in sheep, and two 
in cattle. 
Hogs: Triehinella spiralis and cysticercus cellulosce. 
Sheep; Coennnis ccrebrulis, u'i«opbagostomum columbianum. 
Cattle : C>-stjcerciis bovls and echinoeoeciis multilocularis, 

lame the diseases in which the spleen is markedly affected and de- 
scribe its appearance in one of them. 
Anthrax, Texas fever, piroplasmo^is of dogs, and leuksmiu. 
In anthrax, the spleen is swollen, pulp blackish-rcd and of a fluid 
consistency. The capsule is distended and sometimes ruptured. 
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Name five contagious diseases that are liable to come under the notice 

of meat inspectors and ^ve symptoms in living animals. 

Anthrax, uphthous fever, bctnorrbagie scpticieiuia. Texas terer 

and hog cholera. Symptouui of each arc given elsowbcre is 

this volume. 

What circumstances other than disease interfere with the firming of 

the carcass? 

Atmot<pheri<r <roRditiDiix ^iich m cxtremelj' hot weather and U^ 

humidity. Immt-diute chilling of a carcass bprnrc the animal 

h«at ham had Umc to gradually leave tho body ulso preveut* 

proper finning. 

Describe the difference in the appearance of the meat of the horse and 
the ox. 
According to Rdeltnan'tt Meat Hyfiien«. translated by MoUer 
and Eichhoro: "Hors^ meat it) cs>nspicuoua through its dark-red 
or even brown color. When exposed to flic air il baa a bluisli luster, 
and even becomes blackish-red to black. The fibers are very fiae^ 
the consistency firm, and fuseios arc vcrj" prominent. There is no 
intermixing of fnt in llic muscles. The o<lor i» peculiar, Hweet, and 
almoHt repubtive. Pat is soft, oily, and light gold to dark yellow 
in color, but in vrcll-nourisbcci horses it is whiter and firmer. Bona- 
marrow is wax yellow, greasy and soft, but becomes stiffened in 
the air." 

What is cold slaughtered beef and how is it detected? 

Cold Klaiighterod beef ia thHt frnni a carca.ss of a dead unslaugh- 
tered animal. Fraudulent attempts are made to give the eareaa 
the upiK<araiiee of a iiovmaliy .slaughtered animal by performing; 
the sticking or cutting on post-mortem. This can be detected by (he 
absence of bloody infiltration of the edges of the wound, improper 
bleeding, and perhaps evidence of post-mortem dc«oinp<MitioD. 

How can an inspector tell from the carcass whether an animal hai 
been slaughtered in health or died from some infectious 
disease ? 
H See answer to qneslion on " cold-alaiightered beef." 

What is your opinion about ante-mortem examination of animals used 

for food? 

It LB very dettirable, but should not snpplant the poat-mortem 

inspection. By it many diseases of unimdls may be detected and 

the contamination of slaughter-houses avoided, not to mention the 

saf^uarding of the piiblie health. Certain diseases, auch ob aeabia^ 
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rmbies, tetanus, utv.. wbivli tUiuw uliglit or uo Icaiotu on i>ost laortem 
can be r«adib' dia^oscd on SDt«-mor1eia cxAminatiou. 

Tanie three diseases of sheep and give po«t-mortem lesions of etch. 

O^ine caseoiLi Ijinphadenitis (pseudotuberuulosiB) : Causative 
factur-lxicilius of Prcisz mid Nocard. Lcmouii confined mostly to 
l^'mph-fflaudK of Ihornx and oxtemal lyinph-frlands. In the hing^ 
numerous sraall grayish-gre«n nodutes of cheesy material are found. 
Large arcflK made up of coalesced nodulra occur. Calcification of 
the mass may havn taken pl8c«; adhesive pleuritis; emaciation in 
advanced coses. 

Distomiam (DistomatoHis) : Hepatitis, liver enlarged, hypcr- 
lemic, hemorrhages beneath the capsule whicli may be covered with 
fibrinouii deposit; small, round openings in tbc cupsulo in which 
I the fluke may be found ; caviticR in the liver containing blood, liver 
debris and young flukesi bile ducts dilated and vontain finkea; in 
ecverc cuMii. cirrlioci^ is found. 

Q^phagostomiasis (nodular disease): Large intestincit sliow 
tubercular nodules, isolated or in large numbers (hundreds and 
thousands), var>-ing in si7.e from that of a pinhcad to a pea or 
larger; small ones arc black and the larger ones grayish-white; 
the nodnlcM have a ojonnective-tijwiie capsule and contain caseous 
or purulent matter, sometimes calcureous; in the smaller iiodulca 
the paroaitc, ccsophogoetomum colitiabianum, may be found. 

What IB the average composition of cow's milk? 

M Uatpr ST.OO Trolnid* MQ 

^ft Soltd* 13.00 F»t 400 

^^^ lM.cUm «M 

^^P Satu M 

What is the average composition of butter? 

I The compoaition of butter varies wid*.'ly nceording to its method 

of nanufaotare, and depends largely upon the amount of washing, 
working and salting it receives. Good butter should contain not leas 
than 82 per cent, of fat, 15 per ot^nt. of water and 2 per cent, of other 
eonatituenia (milk sugar, mineral salts, other organic matter) ex- 
elusive of the added salt. 

Deacribc the Babcock test for the percentage of butter fat in milk. 

Id the Babcock test sulphuric acid is used to disaolve the casein 
and free the fat globules Special test bottles are used. 17.6 mite 
of milk and 17.5 mils of commercial sulphuric aeid (sp, g. o( 1.S2 
to 1,85) are mixed in the teal bottle by agitation. Centrifuire for 
five minutes at 900-1200 r.p.m. Add hot water until tbc mixture 
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reaelws the nMk of the bottle, aod centrifuge for two minaies. 
add sufficient hot water to flout the dissolved fat into the neck of 
the bottle which is provided with a graduated scale and centrifuge 
for one minute. The amount of fat can then be easily read from 
the grBduBtton&. 



State the hygienic precautions that should be observed in managing a 
dairy from which milk is sold dally. 

"CIcttnlinpss" is the keynote. 

Stable: Wi?!! drained, ventilated, and lighted. 

CowB : Healthy, well fed and cared for, and clean. 

Milking: The mllkenf should be healthy and tidy. 

Care of milk: Promptly remove milk from the stable and cool 
it to 45° F., and keep it at this temperature. 

Utensils: Should be alt metal and cleansed daily by washing 
and !<terilizing with steam or boiling water. 

Water supply : Should be of unquestioned pnri^. 

Describe briefly the proper handling of milk from the cow to the 
consumer. 
See answer to preoeding question. The milk should be bottled. 
preferably at the dairy and be kept iced until delivered to the 
coniiimier. 

What is meant by certified milk? Mention the conditions in the pro- 
duction and care necessary to warrant the certification of 
the milk from a particular dairy. 
Certified milk is that which is produced so as to conform to the 
requirements of a legal contract between a medical milk eommiasioo 
and a dairj-man. Although subject to alight variations ( principal!)' 
with regard to the maximum bacterial and minimum butter-fat con- 
tent), the condition!) are an follown: The milk must be cleau and 
wholesome and obtained from healthy eowa which are kept in sui- 
t»r>' quarters, fed wholesome feed, and given pure water. It moat be 
drawn from clean cows by clean, healthy attendants into dean 
receptacles and in a clean atmosphere. It must be handled in a eJeaa 
manner, cooled quickly, put into sterile receptacles, placed in eold 
storage, and iced in transportation when necessary. The bacterial 
content must not exceed 10,000 per mil, and the fat^content must 
equal or exceed 4 per cent 

Given a sample of cow's milk and a sample of goat's milk, both having 
practically the same percentage of butter fat, how do you 
account for the difference in appearance? 
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B. A. I. bulletin No. 68, by George Payette Thompson, M.S., 
quotes a» follows: "Many persons are impressed with the idea that 
this (goat's) milk hafi a peculiar flavor, but this impression is 
entirely erroneous, for when drawn clean from an animal in health 
it reacmblGs cow's milk, both in tosta and appearance, the only differ- 
ence being tliat it is richer, tbidter, and alightJy sweeter, contain- 
ing as it does a larger proportion of sugar and cream and leea 
water.— Peeler. ' ' 

I Nunc some of the diseases that may be transmitted through the 
medium of milk. 
I Typhoid fever, diphtheria, scarlet fever, ttibcreulosls, foot-ond- 

r mouth disease, oetinomycosis, anthrax, cholera infantum, etc. 

^What do you understand by the terms (t) adulterated milk; (a) dirty 
milk; (3) bacteria-laden milk; (4) disease-infected milk? 

(1 ) By adulterated milk is iinderRtootl miik in which the average 
chemical composition differs in any wa>- by the addition of foreign 
ingredientii, from the average composition of milk obtained by 
the oontinuous and perfect milking of the nddi^r of tbc cow. The 
most common method of adulterating cohsIhIa in adding water 
or removing cream, although many other decvita may be practiced, 
such as adding preservatives, artificial emulsionit, calcium and mag- 
nesium carbonates, etc. 

(2) Dirty milk is that produced under such careleas mcthoda as 
to contain a sediment consisting of mud, fwcea, hair, flies, etc. 

(3) Practically the »amc as dirty milk, c-tcepl the visible dirt 
may have been removed by straining, but the bacteria remain ia 
large ntunbers. 

(4) Milk containing germs of a disease-prod iicing eluiractcr. 

)eBCribe the dangers of infection to man through the consumptioti of 
cow's milk, covering (a) infection from bovine, (b) infec- 
tion from germs added to the liquid during or after milking. 
How may these dangers be guarded against? 

(a) Tuberculosis, actinom^'cosis, foot-and-mouth diaease, and 
anthrax may be transmitted from the cow to man through the 
milk. Strict veterinary supervision of the herd should eliminate 
these dangers. 

(b) Diphtheria, tiibcrouloeis, scarlet fever, and typhoid fever 
may enter the milk during or after milking. To guard against this 
danger, the milker and milker's family should be free from infec- 
tious di^a.tes. All bottles or other rece|)taclcH returned from houses 
holding cascK of contagious disea-ses should be carefully sterilised 
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or. bettor, destroywl. Dogji sdi) cuts ciurj- disease germs, and Bhould 
be excluded from the stable and dairy-hotue. The water supply 
should be pure. 

State in what way milk may become a means of transmitting the germs 
of typhoid fever. 
The milk ma.v become infected with the typhoid bacillus through 
flies, dust, contact n-jth human patients sulloring frcnn this dtseaw, 
cows wadinR i" filth contaiiiiiis: b<t«-i'l and uriniiry discliKrgi^K of 
human beings and contaminating the udder with germs of tyjihoid 
fever and thuJt conveying thi-m to the milk ; the water supply tn the 
milk-house ; bottles relumed from houseit holding typhoid patient*. 

How is milk tested for the presence of (a) boric acid, (b) salicylic 
acid, and (c) sodium bicarbonate? 
(a) Add to a few drops of uiilk. contained in a wbit« dish, i dn>p 
or two of hydrochloric acid, and then several drops of a saturuled 
alcoholic solution of tumeric. Heat the dtiUi gently for n few 
minutes, and if boric acid or borax is present, a pink or dark-ml 
color will appear, rool, and add a drop of nmrnoriia, when a dark- 
blue or green color should be seen, 
^fe (b) Add two or three drops of sulphuric acid to 20 mils of milk 

and then Rbake gently with 20 mils of a mixture of equal parts of 
ether and potrollc cllior. Tlicn, after Ktunding for several hoiin; 
the upper ethereal solution is poured off and the remaining liquid 
is eviiporutcd in u porcelain evaporating dish. Add to tl>e rtsidua 
a few drops of water, and if aalicylie, acid is present a violet or 
purple color will be produced on adding a drop of a ferri< 
chloride solution. 

(c) Add to the suspected milk an equal volume of alcohol and 
two drops of a 1 per ecnt solution of rosalic acid. If soditno 
biearbonate is present, a red>rose color will appear. 

Classify milk from the stand-point of its number of harmless bacteria 
Class 1, Certified milk : not over 10 000 biicteria per mil. 
Class 2. Inspected milk : not over 100,000 bacteria per iniL 
Class 3. Pasteurized milk : none, or a variable low number 
of bacteria. 

How low a bpcterial count can you expect to get in good clean com- 
mercial handling of milk? 
From ten to fifty thousand per mil. 

What is pasteurized milk? 

Milk which has been heated to a temperature below tho boiling- 
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point but sufficiently high to dertroy all pathojrenic microorpanismfl 
(140° P., or 60° C. for 30 mimitea ; 150" P.. or 66" C. for 20 minutea ; 
160° P., or 71° C. for 10 minutes). This should be doof as soon as 
practicable aft«r milking in inclosed vessels, preferably the final 
containers, and aft«r sucJi hestio^ immediately cooled to a tempera- 
ture not exceeding 50° P.. or 10° C. 
, Give a test to prove that naillc has been pasteurized. 

Pofiteurizntion cannot be proves uolesa the milk baa been heat«d 
to 170" P.. or over, because this temperature ia neeeawry to dortroy 
the ferments upon which the test depends. 

Storch'»( test: Add to 5 mils of milk two drops of a fr(>shly- 
prepared 2 per cent, solution of paraphenylenediaraine hydrtiehlor- 
ide, and then one drop of a 2 per cent, solution of hydrogen dioxide. 
Dnhf »te<i milk gives a blue color when thus treated, but milk heated 
to 170° P. gives no color, 

Arnold's guaiac test: Add, drop by drop, n little tincture of 
fruaian to a small amount of milk in a te!it-tube. If the? milk ha-s not 
been heated to 80* C. (177* P.), a blue zone is formed between the 
two fluids; heated milk Rives no reaction, but remains white. 

rive a test for formaldehyde in milk. 

Place about 20 mit^ of milk in a small glass vessel, dilute with 
an equal volume of water, and add, by pouring slowly down the 
inside of the vessel, a small amount of 90 per cent, commercial sul- 
phuric acid. If formaldehj'de is present, a purple or bluisli mme will 
appear at the junction of the acid and milk. If no formaldehyde is 
preaeot, a faint, slightly greenlih ring fonns. This test will detect 
formaldehyde even if present in aa small proportion as 1 in 200,000. 

^How may one detect starch in cream? 

By the addition of iodine which gives a blue reaction with starch. 

I Name the common preservatives used in milk. 

Boric acid, salicylic acid, formalin, benioic acid, potassium 
bichromate. 

'Give the cause for: (a) ropy milk, (b) bitter milk, (c) blue milk, (d) 
red milk, (e) suppression of the milk, (f) pus in the milk. 

(a) Inflammation of the udder may cause ropy milk, but in the 
majority of eases it is due to B. laetua viscosua. 

(b) Eating of certain foods by cows (lupines, ragweed, etb- 
bagea, Swedish turnips) ; it occura in old milk due to growth of genua. 

(e) Baeillua cj'anogenus. 

(d) A mixture of blood: B. prodigioaus. Rarely due to eating 
of pigmented plants. 
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(e) Mastitis, severe fi-brilo diseases, certain drngs each sa bel)»- 
donna, iodine, camphor, alum, et«. 

(f) Mastitis. (A small nnmber of Ieiicocyt«a ia often found in 
milk from apparently healthy cows.) Prolonged retentioa o( milk 
in the udder gives rise to an increased leucocyte content. 

Describe briefly: (a) sanitary farm, (b) unitary bam, (c) aanitary 
milk'house. 

(a) A sanitary farm is one that ia located auffieicntly bifHi 
to have ^od drainage, and that is free from genus of infec- 
tious diseases. 

(h) A sanitary bam is one provided with good drainafne. venti- 
lation, and light, and pure water supply; it fans the neoesary 
amoimt of air space per animal, and is clean and free from germ 
of infectious diseases. 

(c) A sanitary milk-house is so constructed tliat it can be readily 
disinfected throughout with boiling water or steam. AU apparatus 
used in it Rhould be of metal &i far as practicable »o as to permit of 
thorough sterilization. Good drainage, ventilation, and a aupplj* of 
pure water arc ceaentlal. It should be well fitted with all apparatus 
necessary for the proper handling, cooling, and storing of millc 

How is a quantitative bacterial analysis of mtlk made? 

A cubic oenttnu'trL^ of milk i» diluted with sterile water and 
mixed with melted nutrient agar. This mixture is poured in a 
Petri dish, allowed to cool, and then placed in an inonbator for 21 
hours. E«rh bacterium grows and produces one colony. By coanV 
ing the colonies and multiplying the result by the dilution, tiie num- 
ber of bacteria per cubic centimetre is determined. 

What is the significance of the presence of streptococci in milk? 

This question is subjcft to grt-at dispute Most authorities are 
agreed that any number of streptococci in exc(«s of the ordinary 
number found in milk calls for an investigation of the dair>- supply- 
ing the milk, looking particularly for mammitia, and coDtamioatJoa 
with dirt, especially manure 

Name the mlcrocirganiBm that causes milk to become sour. 
B. \ncih aeidi. 

What is the difference between pasteurlxed. sterilized and certifted 

milk? 

Pasteurized milk has been h*^ated to a temperature below the 

boiling-point, but sufficiently high to destroy nearly all living micro- 

orgaoisma, or at least to check their growth. (Ninety-five to nioety- 
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eight per c«nt. of all buctcria are dMtlQ]r«d by pitfit«uri»ition.) 

Sterilized milk in free from all bfteteriA and 8pores. Sterilization 
is ususUf accomplisIi«d by heating the milk to the boiling-point. By 
this procMB the milk is aJtered in composition and tuatv, and there- 
fore it IB objectionable as a commercial product 

Certified milk is produced under such cleanly methods aa to 
Btain A very low number of nou-pathogcnic bacteria: not over 
if^OOO per mil. 

1 a herd of twenty cows, half Holstein and half Guemaey, give the per> 
centage of fat and the percentage of fat in cream and the 
specific gravity of the tniUc from this herd. 

This is an impoesiblo question to answer n-ithout going into innu- 
merable details. To begin with, the production of the cowa h not 
given. The fat rontfnt in the milk in Hubject to great imiividuat 
▼ariation and also varies with the stage of lactaliotL "Cream" ia 
a commercial t^rm and its fat content itt supposed to be not less than 
18 per cent., although heavier ereanas may contain 25 to 50 per cent 
of fat B. A. I. bulletin No. 75 givcH the following on average fat 
content of milk from varions breeds: Holatein, 3.28 per cent; 
Guernsey, 4.77 per cent. Hcnee an equal mixture of milk from 
these two breeds would yield an average of 4.025 per cent of fat. 

The speciflc gravity of milk varies, and depends lai^ely upon the 
temperuiuro. At 15° C. it rarely exceeds the limits of 1.028 and 
1.034, with an average of 1.0312. 

Kve In detail the method of finding tubercle bacilli in milk. 

Centrifuge the given sample of milk. Make u ranesr of the sedi- 
ment on a glass slide. Fix witli heat Stain with carbol-fuclisin 
under the action of heat ; decolorize a few st-eoodx with 33 per cent, 
aqueous nitric acid or 5 per cent, sulphuric acid; wash in alcohol 
and counterstain with aqueous methylene blue. The tubercle bacilli 
being acid-fast are not decolorized by the operation as are tJie other 
organisms which take the blue stain of the restaining agent. 

What docs (a) low specific gravity, low fat content, and low solids, not 

bfats. indicate? (b) Increased specific gravity, low fat and 
normal solids, not fats? 
(a) Adulteration with water, 
(b) Skimming of cream. 

What would you consider (a) normal fat, (b) normal solids, not fats, 
(c) specific gravis? 
(a) Four per cent; (b) eight per cent; (c) 1.0312. 






ZOOTECHNICS 

What is zootechnics? What subjects are included in the study of 
zootechnics? 

Zoiitechnics refers to the breeding, keeping and general mat 
meat of domesticated animals, It includes a study of br«ed«, brce 
ing, feeds, feeding, conformation, type, souodneas, etc. 

Give a definition for the following terms : protein, fat, carbohydrates, 
balanced ration, crude libra. 

Protein refers to the nitrogen compounds in vegetable and animal 
foods. About 16 per cent, of protein substances consist of nitrogen. 

Fat \s an important constituent of foods. Its presence is deter 
aUoed by submitting the fceding-stulT to the action of ether, whid 
diflsolves fat. It is often called ether-extract and is found io seedi 
more than in eoarac foods. Cotton-seed and flax-seed are espe- 
cially oleaginous. 

Carbohydrates are compounds that are important cottstituenta 
of food. They ar« made up of carbon, h}-drogcQ. and oxj'gen; ibt 
hydrogen and osj'gen being in the proportion to form water. They 
are non-nitrogenous compounds and tire prcMcnt in large propor- 
tions in all the common fodders, in the form of starch, Kogar. 
cellulose, etc. 

A balanced ration is one which contains the different nutricnU 
in the proper proportions to meet the physiological requirements of 
the animal, with the least wast« of nutrient.^. 

Crtidf- fibrf is the tough or wmmnI^- part of plants. It coosuta^ 
mainly of cellulose and is especially abundant in hay and straw. 

Define the following terms: balanced ration; wide ration; narrow, 
ration. 

A balanced ration, defined above, generally oonsiata o( ooe part 
o£ proteid to six parts of carbohydrate and fat, or as geoara 
stated, has a nutritive ratio of 1 : 6. 

A wide ration is one in which the percentage of carbohydrates !i 
greatly predomirutnt so that the nutritive ratio is 1 : 8 or more. 

A narrow ration is one where the proportion of protein is rela- 
tively large, say 1 : 5. 
430 
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What is the daily nutritive ratio for the horte? 
1 1 6 or 1 : 7. 
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What woiUd constitute a normal day's ration for a i90o-pound horse? 
The following rationn sfaould meet (h« needs of a 1200-pound 
horse, doing moderate work : 

1 2 3 

jnH« h*j. 10 pound* haj. 10 iNnintI* hay. 

t^^ouoda com. 10 ponnda o«U. 8 pound* <Wt«. 

7 pound* wli««t bran. S pounda wh. bran. pound* oom. 

Name the three types of foodstuffs and give example of each. 
1. Conoentrates (com and oil meal). 
S. Dry rougbagie (hay, corn stover and straw). 
3k Oreen roughafce ( fodder com, soy bean and oats). 

Prom the following Ust of hay. grains and concentrates, subdivide 
those best suited for dairy canle, beef cattle, horses, sheep 
and swine: Hay — timothy, common red clover and alfalfa; 
grains — peas. oats, barley and rye ; concentrates — bran, cot- 
ton-seed meal, oil cake and gluten meaL 

Dairy eattlc: Clover hii.v, alfalfa, barley, bran, ootton-sced meal, 
oil cake, and gltiten, 

Be«C cuttle : Clover hay, rye, bran, eotton.«eed meal, and gluten. 

Horses : Timotlij' hay, alfalfa, oats, bran, and barley. 

Sheep : Clover hay, alfalfa, bran, cotton-seed meal, gluten, and 
oUcalte. 

Swine : Clover hay, pea-s, barley, and bran. 

What is a breed? How are breeds classiiied? 

A breed is a race or variety of animals (men or plants) perpetuat- 
ing ita special or distinL-tive eharactf^ristJcs by inheritance. 

Breeds are ela.s»ifled according to their utility or production 
(lype). Each type is represented by several breeds, the principal 
diffiBreiieo htang in eonformation. We have u be«f, u dairy and a 
dnal porpoae type of cattle; a draft. hsrncHs and saddle type of 
horses ; a mutton and wool type of sheep ; a fat or lard and a bacon 
type of swine. To further illustrate, the dairy type is represented 
by til* following breed.t: Jersey. Guernsey, Holstein, Ayrshire, etc.; 
the draft horse by the Pcrcheron, Bolgian, Clydesdale, Suffolk, etc.; 
the harness horse by the Hackney, French Coach, QemuD Coach, 
Cleveland Bay, etc. 
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Define the following terms : hereditary, prepotency, in>breeding. croo* 
breeding, thoroughbred and grade. 

Hereditary refers to diseases or (iiialiticx which arc derived from 
ancestry or obtained by inheritance. 

Prepolenc}/ is a quality possessed by certain individuaU, by 
reason of which th^y hare greater power than the other parent in 
trantunitting inherituble characters to the offsprinR, 

In-breeding Is a form of line-breeding which involvea the breeding 
together of Rire and offspring or dam and offspring or of brother 
and sister. 

Croi$-brteding refers to the combining of anccatral lines of two 
distinct races, breeds, or varieties. 

The term thoroughbred refers to a specific brc«d of horses (the 
English race-horse) which are noted for speed and endurance. 

The term grade is applied to an offspring reealting from the 
mating of a common or unimproved parent with one more bigU; 
improved, a "pure-bred." 



Define the term standardbred. 

The term Htutidurdbrcd refers to an animal bred in confomitr 
to a standard. It is spceifically applied to a registered trotting 
horse which conies up to the standard adopted by the Natiuiul 
Association of Trotting Uorsc Breeders. 

What is atavism? Give an example. 

Atavism is the lulicriluiice of chsractenstJcs from remote, bat not 
from the immediate, ancestors. In breeding pure-bred unimals m 
occasionally obtain an offspring which is off-color or off-lj-p« auil 
re^'mhle^ a very remote ancestor. The peculiar color or type m«y 
not ha\-e been shown in several generations. 

N«m« the various breeda of dairy cattle and wool sheep. 

Dairy cattle : Ilobitcin-Pricsians, Jerseys, Quemsqya, and 
Aynhires. 

Wool sheep: Merinos, Sotithdowns. Shropshires, Oxforda, Dor- 
aets, Loieestcrs, CotKwoId>i, and Lincolns. 

What points should be especially considered in the selection of ani- 
mals for breeding purposes? 
We should consider tbe individual and ita ancestry, uuting 
partioularly that the high standard of the ancestors has been main- 
tained in each individual in the line of parentage. "Like 
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like"; th«ri>forv, tbc desirable, as veil aa the tmdesirHble. pnints of 
the iielect«tl animal are likely to be transnutted to the ofTs^pring. 

^ What influence on the offspring docs heredity play and what environ- 
ment? 

Heri'dity iihoutd net be considered from the standpoint of the 
indiviihiaLs mated only, but of tlii; race as a whole. Consider the 
anoestots and the desirable characteristicit which they tinifornily 
possiiwed. From individimls whose ancestry has sbon-n a uniform- 
ity of certain oharactcri»ticK it is rvasonabhi to t-xpi-ct that these 
points will be transmitted to offspring. Amnni; the characteristios { 
inherited arc: conformation, type, color, tcmperument, milk-pro- 
duction, wool-production, speed, endurance, style, action, etc. 

Environment, likewise, deserves general consideration. The 
effcet of environment on the immodiulc offspring is of little impor- 
tance. Insnfflcient food, overwork, and improper care may result 
in tbe production of an individual offspring of inferior size and 
development. But the succeedinR generation may lack in neither 
of these respects. However, if a. great number of generations are 
kept in the same improper environment, there will be & tendency 
toward retrngreasion. 

^How would you raise the standard of excellence in a herd? 

A standard of excellence is an ideal for the guidance of the 
breeder and one which ho should constantly aim to reach. The 
standard may be written, as is usually the case, with pure-bred 
animals or exiat only in the mind of tbe individual engaged in the 
work of breeding. Therefore the above question probably refers 
to raising a herd to a standard of excellence. This is done by ca^^^ful 
selection and mating. Particular importance should be attached to 
the male because his characteristics and blood will be in ever in- 
creoung proportions in aucceasive generations. 

(What is the value of a pedigree and i^khi what does it depend? 

A pedigree is a record of ancestry, and its value depends upon tbe 
reputation of the ancestors. If the ancestors for five or six ^ncra- 
tions back have been individuahi of a uitiformly good character, 
the pedigree ls valuable, and the individual, which it represents, is 
desirable as a breeding animal. On the contrary, if there has been 
a lack of uniformity in the previous generations, the pedigree is oC 
little account, and the individual is more or less undesirable as *! 
factor in breeding. 

An ideal pedigree wonld be one which oontains definite informa- 
tion regarding the merits and demerits of the individuals recorded. 
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What diseases are hereditary in horse»? Mention faulty confomu- 
Uons that predispose to unsoundness in horses. 

The consensiui of opinion would indicate that there are few, if 
any, hereditary diseases. But there is no doubt about the trans- 
mission of defects in contonnatioa. Among the latter should 
be mentioned : 

Curt>]r hodis. Bm» ntfraw. 

NuTow bocica. T4MI wide. 

KiiM-a|>nuig. Ibe bbttow. 

Cslf-laiMS. KuTDw, loTtK^oupIdd bitck. 

81ioit, npri|{ht pMtarB*. Rm&ll, dtt^Ml tyi^. 

Base Tidv. Kwrow forelitcd. 

These defects predispose to nosoundnefls. 

Give characteristics of the Percheron. 

Color, black, gray or white i betgiht, 16 to 17.2 hands; weight, 
1500 to 2000 pouads. Lcg« short, blocky and without feather. Head 
is small, face straight, ucck arched, shoulders and croup sloping, tail 
low set, body deep, round and broad. Action <{uick for a draft hone, 
feet picked up with a snap at a walk. 

What are th« characteristics of a good milch cow? 

Head: Small and clean cut; muzxie lur^e; forehead straight or 
concave ; small horns ; eyes bright and prominent. 

Neck : Long and thin. 

Body : Soft, fine, thick haJr ; clean, pliable skin ; broad loini 
but not thickly fleahed as in the beef type ; frame wed^c-Ahaped. 
tapering from rump to shoulder ; flank high ; abdomen well barn-llnl 
and roomy. 

Udder : Broad, full, extending high np behind and far forward ; 
not loose, pcndulent, and fleshy; teats large, evenly placed, and wide 
apart : Isrge, prominent milk -veins. 

Extremities : Fore limbs short and wide apart ; long and power- 
ful bind quartern with tliin thighs, widely separated ; tail long, slim, 
and loosely jointed. 

Temperament: Docile ; heavy feeder. 



Describe an ideal brood mare. 

An ideal brood mare, besides possessing the desirabto points of 
conformation, size, etc., distinguishing the particular breed, should 
be fully matured, of a quiet temperament, hav,* r keen appetite and 
be well nourished but carry no superfluous flesh. Her mamillary 
glands should be free from disease and well dereloped. 
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!ut are the advantages of the so>caUed community system of 
breeding ? 
By community breeding is meant the extensive production of a 
particular cla»R of animala by a largo proportion of the population 
of an entire eommuntly. When such a situation prevails there is a 
greater interest taken by the individual to equal or exceed his 
neighbor. A reputation is gained vrhieh attraetH buyers to the 
localit}'. A dificuSHion of experiences in breeding, cure and develop- 
jnent of tlic particular kind of animal i» enlivened wliieh is followed 
by the production of a superior product, thus making the business 
more profitable. 

)««cribe a Duroc- Jersey hog. 

The color of the Duroc-Jcrsey 'varies from light to dark red, a 
cherry red being the ideal. At two years bonrs weigh 600 pounds, 
flows 500 pounds. The head is small, face Btrai):;ht nr slightly dished, 
nose medium length ; oars drooped forward ; back wide compared 
to length ; ribs well sprung ; body deep ; legs short with rather weak 
pasterns : shoulders and hams ore tustTy and thick dcsbed and low 
in the twist. 

Describe a Lincoln sheep. 

I The Lincoln sheep is white in color : both sexes are hornless ; heul: 

is large and broad Iwtweeu muzzle and eye and has a forelock in good 
■ specimens ; broad level back ; rump broad and level ; legs rather large 
and coarse; fleece longest of nil breeds, weighius lii to 20 poiuids, the 
wool grows ill curly loeks which part along the back ; weight of tihcep 
when in good flesh is 300 pounds. 
es 



escribe a typical hackney. 

Hacknej-8 arc particularly characterized by their conformation 
and gait. A typical indiindual shows a full breast, short back, long 
level and broad rump, deep ribs, long sloping shoulders and short 
leg!i> The head and neck are carried high and in a coachy manner. 
The tail is docked. Standard height is 15.2 hands. Color variea, but 
chestnut is the favorite. Gait: trotter, with exceedingly high 
and graceful knee and hock action. 



Describe a properly built stall for a horse. Give its dimensions. 

LA properly-built stall for a horse should be ten feet long from 
the manger and ^x feet wide. The partitions must be strong and 
high enough, especially in front, to prevent quarrelling. The pillars 
are rounded and provided with rings, about three feet from the 
floor, to which a chain can be attached. 
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The floor !s made of concrete or otlter imperviom material ana 
covered with wood. The slope, posteriori^-, should be ra littU 
aa poRHible to secure drainage. One inch lower behiad than 
front is sufficient. 

Iktati^i.>rs are beitt made of metal and so constructed as to pe 
of thorough clcaiuiing. The hay-rack ahonld be low to avoid 
danger of dust, chaff, etc., fitlHog into the nostrils and eye*. 

Windows shniild be hi^-h overhead to prevent drafta and 
glare of light in the eyaa. 

At what age does the cow. marc, bitch, ewe and cat bear young? 

The age at which the various animals arrivo at puberty varicft in 
different species and in individuals of species. Reeorda show thai 
CDWK have given birth to young aa early as 14 months, mares 2i 
months, bitch 8 months, cwc 13 months, and cat 10 months. 

It is undesirable to have a female bring forth young before ab 
has matured because of tlic dangers to her health and development 
Therefore breeders, as a rule, do not matu females until they havs 
reached ages aa follon-s: Cow, 1 to ly^ years: mare, 4 to 5 
bitch, 1 year; ewe, 1 year; cat, 1 year. 

What arc some of the principal causes of sterility in domestic animaU? 
How ntay these conditions be overcome? 
(See subject of Obstetrics, p. 337.) 

Name the several external and interna) parasites of sheep. 
External : 

1. Melophagus ovinus (aheep-tick). 

2. Hiematopinus Oinognathus) stennpttis (sheep-louse). 
^B 3. (t'strusovis (sheep gad-fly). 
^B 4. San^optes scabiei (face scab parasite). 
^V 6. Symbiotea (choriopte;^) communis (foot-scab jiara&ite). 

6. Psoroptca communis (common scab parasite). 

Internal: 

1. CEstrus ovis (grub in head). 

2. Multiecpn multieeps (eoenuniscerebrali^). 
S. DictyocauluB (strong}-lus) filaria and synthetoeaulufi ( 

gylus) rufeacens (lung worms). 

4. Hwmonchus (ittrongylus) convolutua (stomach worm). 

5. UCsopbogostomum coliunbianum (nodular diaeaao in tDti 

tines). 

6. Fasciola (dixtoma) hepaticum (fluke). 

7. Moniczia (taenia) expansa and alba, and 

8. Thysanosonia actinoides (tiema fimbriata) tapeworms. 
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Give the process oE dentition in the equine from birth to the «ge of 
five (5) year*. 

At birth or within two weeks aft«r: The colt show* two 
t«mporAi7 nippers, above and below, and the first thre« tem- 
porary grinders. 

Four to six weeks : The temporary intermediutes appear. 

Six to nine months : The temporary corners appear. 

Ten to twelve months: The fourth molar erapts. 

Two yeant: The fifth nuilar erupts. 

Two and one-half to three yearn : The permanent nlppem replace 
the temporary ones and the first two premolars are replaced. 

Three and one-half to four yean: The intenuedintm aiid third 
premolam are replaced by permanent teeth. 

Four and one-half to five years : Tbo permanent corners, canJnea, 
and la.st molars enipt. 

Whit are the characteristics of a seven-year-old mouth? 

The tables of the nippers and intermediates are levelled (cups 
gone) : the ring of central enamel is wider anteroposteriorly and 
shorter from Ride to side; the nippers are oval, the intermediate* 
becoming so. A notch in formed on the posterior surface of the 
superior corners. 

State the advantages and disadvantages of a pair of mulca over a pair 
of horses. 



1. Lea* viweefiUbIc to digeatirc dU- 
ord«r*, lunlnitl*, awturi*. tnfla- 
ouft, fool teiMBMa, hMt pro*- 
tration, etc 

Z. Require )«•• e1*bont« *uJ>1es. 

3. hoaepr pnriod of ■crriccBliili^. 

4. Stand hATil umumre brtti^r. 



PraHically nooe. 

Man; pnoplc un pfpjadhwd a^lut 

tliv mule fur no valid rcaaoa. 
Tb« muln in not adapted to heavy draft 

work becauM of aite. 



Describe the evolution of the horse from the Tertbry period to the 
present age. 

The latent of the three great p}«loKieaI periods is culled the 
Tertiary. It is subdivided into Eocene, Miocene, Pliocene and 
Pleistocene. The e«rly hone can be traced back to the Eocene 
period when it was about the size of a fox and had five toeR in frr>nt, 
four behind. In the Miocene it was about the size of a sheep and 
had three toes, all reaching the ground. In the Pliocene its size was 
about that of a donkey with three toes, two of which were nidi> 
moitAry. and in the Pieistoceoe it was about the same as to-d«y, 



428 ^^^ ZOOTECHNICS 

with o»c toe on each foot, tito 8i<le toes goa« and rcpr«8ente 
flplints nn fore nnd btud foet. 

What li the average number of females allowed in breeding to a boar, 
a stallion, a bull and a ram? 

Pigiiros in this connection are only approximate. Intclligfiit 
breeders do not allow the male to mo with the females but kv«p hia 
in a separata enclosure. H« is allowed with a female only when 
desired for brM-dinR. Many persotin breeding for blood-lincH keep 
a larger number of males than when breedinfc for numbcnt only. 

Boars arc ttftually limited to twenty or thirty sowb dnhnic a 
breeding season. If the breeding season is drawn out over on entin 
year, forty or fifty sows may be served. 

Valuable stallions are seldom allowed to cover more than one 
mare a day, or fifty in a fseason. Young staltionfl are limited to tta 
or twenty. Usually one bull is kept for every forty to fifty com. 
but if the breeding is extended over an entire year, one hundred oows 
may be served. One ram is kept for every forty to fifty sheep. 

What are the most important factors in the care of a stallion during 
the breeding season? 
The most important factors are feeding, eserene, rcgulatioo of 
aervice and grooming. The diet should be rich in ttasue-building 
protein and ash and little fat-forming starchen. OatA make the best 
ration. Daily exercise is cssGotial ; drive a draft horw at a walk 
and a trotter or runner at his accustomed gait. Limit the serriee 
to not over one marc per day it possible. An oecasional extra serriee 
will do no harm. Grooming aids in maintaining health by keeping 
the skin functioning properly besides adding to the attractiTeoe« 
of the individual. 



JURISPRUDENCE 

Define Veterinary Jurisprudence. 

» Veterinary jurisprudence is that branch of juridical law wliieh 

eonc«rQS c|H«stion)« pertaining to vet«riitar>' medieiao. 

Give definition for soundness ; for unsoundness, one that would hold 
good in court. 
There is no fixed or legal definition for soundaeas or unsoundness 
that is uniformly recognized. A persou is iioiuid when healthy but 
a horse in addition mimt have no defects in conformation which tend 

> toward any particuliu- diseiwc. Inasmueh as an absolutely sound 
horse in a rarity, the term "wrviceably sound" ia generally used. 
This means that an animal may have some disease or defect that 
does not interferr with hiit ui^efuliieHS for Home purposes. An old 
English deSnition of unsoundness is as follows: "Any disease or 
alteration of structure from disease or accident which docs inter- 
fere, or may in its ordinary course interfere with the animal 'a useful- 
ness, is titiMoundnesa, and furthermore, sUfthtneas nf disease or facil- 
ity of cure is no qualification as regards such unsoiuidness. " 

Vices are not necessarily imsoundnewt unless such traits or habits 
ba^'O a tendency to produce disease or to lessen the usefulness, mar 
the appearance, interfere with, or make dangerous, the handling, or 

^ cause the destruetion of property. (Part of above Is extracted 
from Purdue University Agr. Exp. Sta. bulletin No. 109, "Exam- 
ination of Horses for Soundness.") 



Give mode of examining a horse (or soundness and a certificate for 
same. 
Examine the horse in the stable, outside and at work. Record a 
description of the animal for the purpose nf identification. Exam- 
ine thorouglily every acoeesible part or organ by inspection, palpa- 
tion and auscultation. As ver>' few horses are absolutely sound, 
most examiners employ the phrase "serviceably sound," meaning 
that the defects present will not interfere with the animal perform- 
ing the required duty. 
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EXAMINATION FOR 90I7NPNG88 

^ PmuLDUJ^HiA, Pa., Jan. 5, 1911 

B Thui certifies, that I have this day examined, «t the requect of 

Ur. John Doc, a bay gfldinp, 1S.2 bands high, 9 years old, white 
Btar and blaie patoh between nostrils, dipped forctop, full initH 
and tail, all black points, i>addle and ooUar marks, atit in. the tip nl 
Icift car. 

Kot«8 : ringbone on near fore, chronic arthritis deformana of 
the left bock. 

From tlic above notes, to the beet of my Judgment and belief, said 
animal is not aound. 

RiciUBo Roe, D.VJl 

^f Note. — The above examination does not inelude such obseuir 

d>8caHPH as stagers (epilepsy and immobility), recurrent ophthil- 
mia, cribbing without evidence on teeth, etc 

Tell how you would examine a horse for soundness. Name five condi- 
tions that might be overlooked in a carclAs exsminanoo 
which would make a horse legally unsound. 
^1 See answer to preoeding quefition. Conditions thai might W 

overiooked: ncurcftomieH, hemiplegia laryngis. recurrent ophthAl- 
^ mia, windsuckiug and decubitus (loability to riac unatsiated). 

What imsoundnesBcs in horse* may be regarded as sufficient caiae 
for disqualification of animals by judges in the show ring* 

Somi^ judges disqualify horses which show lumcnefn from any 
cause whutsoGver. But it would seem more logical to disqualify 
onl^- those in whieh the lameness is due to stnictAiral changfs in 
the limbs, such as ring-bone, navicular bursitis, spavin, enrb, 
splints, quittor, luminitis, tendonitis, shoulder, hip and stifle lame- 
ness, etc., and to ignore temporary lameness due to nail-wi>uadt, 
corns, thrush, etc. 

Other recognized uiisoundnesBca are: roaring, boaves, periodic 
ophthalmia, bliudno^, infectious diseases (glandera, infioeoia. 
dourine, etc.), osteoporosis, congenital malformations (cryptorelud- 
ism, monorchidism. hernia>, etc.) ; chronic hydrocephalus and n- 
cious habitK 

Name the conditions of the tarsus that cause unsoundness. 

Arthritis chronica deformans, curb, bog-spavin, and tborougit- 
pin. 
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Would you consider a horse with a ring bone, a splint, or a wind 
galJ sound ? 
No. With any or all of Uieso conditions the horse would likely 
be serviceably Hotind. Splints and wind galls seldom cause any 
lamcoesii or interference with work. 

What is a blemish? Is it unsoundness? 

The term blemish refers to every apparent trace of depredation 
having its scat in the skin or in the siibjaeent tissufs which nuiy or 
may not be permanent. A blemish detraeb from tlte beauty of an 
individual but in no way lessens its iLsefulneas. It usually refers 
to cieatriu-s, tho result of accident. It is not an nnsonndness in 
itself, but if it im a rexult of firing for spavin or riuKboue the primary 
condition may constitute uniwuDdness. 

What Is a vice? Give examples. 

A vice is a serious moral imperfection. Best example!) of vices 
arc biting:, Btrikinjf. reuring and pulling bwkward without just 
provocation. Balking, cribbing, shj'ing and running uway are 
also vioea. 

In case you had been called to a pstient which the owner thought had 
been maliciously poisoned, what part of the animal would 
you examine the most carefully, and If it died, what part 
would you keep for analysis? 

Examine the alimentaiy tract particularly the mouth and 
phar>-nx. If animal dies remove the stomach and its contents for 
Bnal"siN. Strj-ebnine givfii Iiypodennicalli- would be difficult to 
d»t«et unlv»s the point of injection could be located and the aniouut 
of solution given was not all absorbed. 

What is your duty in regard to contagious diseases? Name at least 
twelve contagious or infectious diseases the recognition of 
which imposes legal obligations upon the vcterina/ran. 
It is a veterinarian's duty to promptly report to tho State Office 
the outbreak of nn infectious or contagious disease, The followinfr 
diseases are reportable: glanders (dinical cases and those reacting 
to mallein), anthrax, blackleg, contagioua pleuropneumonia of 
cattle, rinderpest, hemorrhagic septicemia, foot-and-mouth diseiiee, 
Texas fever, dieep scab, mange of cattle or horses, hog cholera, 
awine plague, fowl cholera, rubies, dourine and tuberculosb (clinical 
cases and thoere reacting to tuberculin). 

While awutiug detailed instructions from the Stat« Veteri- 
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narian, the local veterinarian should take the necessary precauticB- 
iir>- nMiasurus to prevent the further spread of the diaeaM. 



Define 



defendant. 



term (a) subpoena, (b) summons, 
tiS, (e) common taw, (f ) malpractice. 
{a) A writ cominanditift the attendance in court, aa a witnm, 
of the person on whom it is served, under a penalty. 

(b) A warning or citation to oppear in court as a witness or U 
answer to the plaintiff. 

(c) A person required to make answer in an action or snit 
(Oppooed to the plainlilf.) 

(</) One who commencat a personal action w suit to obtain ■ 
remedy' for an injury to his rights. (Oppot^-d to di-ffndant.) 

(<t) An unwritten law that receives its binding force from imIIl^ 
mortal usage and universal reception, os ascertained and expreflMJ 
in the judginrnts of the courts. 

(/} Thi- treatment of a case by a veterinarian (physician of 
Rorgeon) in a manner whieh ia contrary to accepted rules anil 
productive of unfavorable reaulta. 



Define the term quarantine. Who has the authority to place a qua^ 
antinc? What diseases are subject to quarantine? 

A (luarantinc is a police measure imposed on & certain distrift, 
state, municipality or premises where a contagious or iofcctiout 
disease exists to prc%'cnt the further sprcud of the disease. It pRV 
bibits all travel, communication, intercourse or movements of ani- 
mals, except as may be necessary, and is permitted or supervised bi 
the officer in charge. 

A state has the authority to place a quarantine. This power it 
often delegated to a board, a state veterinarian, a eity or a coim? 

Diseases subject to quarantine are given above under lint d 
reportable diseases. 

If Dr. A., who is a licensed graduate and accredited by the State De- 
partment of Agriculture to make tuberculin tests, were tft 
have Dr. B., who is also a licensed graduate, test a cow for 
him, would the test be legal? Give reasons for yotir answir. 
Yes, the test would be legal, but if Dr. B. is not accredited by ll« 
State Department of Agriculture to make tuberonUn testa the ten 
would not be accepted for interstate ahipmcnt An officer vium 
duties require the use of judgment eannot leave the perfanasiw 
of them to a substitute. 
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Two hoTMB were hurt in an accident. Dr. A. was called and gave 

r horse No. 1 a prophydactic dose of tetanus antitoxin, but did 

not give any to horse No. 2. Horse No. 2 dies of tetanus 
eighteen days later; could the owner collect damaget for 
the bone that dies? Give reasons for your answer. 
Tea, if horse No. 2 received a wound which would likely be 
followed by tetanus. If no vround was received at the time of 
accident, and at the time the doctor was called no woimd waa evi- 
dent, he would not be holding for the value nf the home. 



Hat assumed contract does a veterinarian enter into with his client 
when he calls to sec a patient? 

The veteriniirian warrants : 

Tliat be in lefrally (|ii&)ifled to prnctice his pn>fei«Ion 

That bis educational training and experience enable him to 
treat the case in accord with tlie known facts of the science. 

That ho will continue in his care of the case, and render mich 
■erviee as may l)e needed until the case shall be terminated, either 
by the death or recovery of the patient, or by the proper severing 
of the relationship existing l)etwecn the veterinarian and the owner. 

That be will u§e approved methods of practice. 

That he will uxe due care and diligence. 

Unless especially provided, the veterinarian will not be deemed 
to have guaranteed a cure. 

The owner agreoa : 

That he will follow all reasonable directions of the veterinarian 
and render such as&iatance as may be possible ; and 

That be will pay the veterinarian such rcaAOnable fee as would 
be approved, coiuiderinfc the serviees rendered and the otistoms of 
the community. 

(Above from Hcmenway's Veterinary Law.) 
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dniieen of. 290 

of a foot for onontion, 300 
Auesthelio, defined, 353 

Bcnenu, looal, and tuiat, 3S3, 364 
Amnthetki, 390 

ia major opentione, 299 

In hone, ox and doK, 299 

ID minor opwntionn, 299 

in horae, ox and dos. 290 
Analj-sii. 3 
Aaapliylaxt*, 166 
AlMMTca, 158 
Anatemy, 45 

liittoioiDcal, 107 

obstetrical, 301 

■oft OTRUU coneeroed in, 301 

pathologiciil. 45 

physiolocfaal. 4S 

topofcraptueal, lOB 
Anchylosis, defined, 214 
Anchylastorai, 237 

animals attack«d by, 227 



Anolwloftoma, aympUfDi and tn&tmcnt, 

Aneuriun, 165 

cauna, 165,213 
AetiMd,249 
falM,2i0 

of oMiae and mwenUrie aiterin, 106 
■ymptoma and Iraatawnt, 213 
Uw,349 
Tarietiea of, 240 
vcnainotu, 166 
Aldmal, sppearanoe of beaJthy, lU 
Animal hmt, 140 

«on(fitiona influcacinK, 140 
how maintained, 140 
haw regulatM], 140 
■a oold-btooded aniraala. 140 
in vrann-bloodMl airimab, 140 
Afloplooephala, Ke Ueoia 
Antacids. 359 
Ant«-oiort«m examination of fboil-anl- 

mNl*, 412 
Anthelminlm, 374 
Antbnui, 106 

hacUluH of. 182 

oouTvo, 198 

cutaneous fonn, 198 

diignnai* ot. 177 

dimmntiatnj from nuilitcBant flcdnnu. 

ISS 
diSorentiatcd from Tnxaa fev«r, ISS 
disinfectins ships, 401 
inunmuxation in, 393 
method of prooedure in outbreak ol, 

402 
poat-moftem koiona, 177, 401^ 409 
■ymptoms, 106 
Anlibodiw. 190 

Antidotra, <4iefnioa], 30 
difrerNitiat«d from anUpmiatfc 388 
for poiuninic bv araoiitt, 346, SSS 
by alkaluiaa, 38 
by nn»-nir, 388 
1^ atropine, 391 
1^ cblonil hydnte, 300 
Iqr ehlorofonn, 300 
by oofTOeive SHbHmUe, 388 
t^lMd.38B 
1^ morcury, 3S0 
iqr raorphn*, 391 
by atrvdinine. SOI 
mechuuca! and phynoloKiGal. 30 
Antimony, 34 
AnUpUo^ica, 242, SSI 
Antipj-rinc, 368, 366 
Antiacplio, d^tiMd, 181, 379 
economic, 364 
for woundM, 3A6 
wound trealmeol, 337 
Antiaeptita, 34 
Antitoxin. 1S4, 393 
t«tanu«, dooe, 393 

•ouT», unit, and uae, 305 
tieatmenl, 303 



^^^^^^^^^^ VKUBX ^^^H H 


^VAmu, itnpcfforatrd, trratmrat, 340 


Artcrk-K, obturator, 70 ^^M 


^f Aort*, Aatnior bmnohee, common, 68 


pftpcndiculor, 68 ^^M 


~ poeterior, braiMthtB of, 67 
AphrodUM. 309 


plut'nic, 1)7 ^^H 


plnntar uiiEunl, 68 ^^M 


AphtlM ^MOtio', lOft 
ApoOB^ 124 


popUt«a], 70 ^^1 


postcdor mewntenc, 97 ^^| 


^^ ApomofpKinc, for the doo, 355 
^H uboinistratjoa and oose, 3S6 


nKliaJ,68 ^M 


pnplantjir iinguid, 08 ^^M 


V uae, 355, 365 


louu , 67 ^^U 
small mmentcric, 00 ^^| 


P bj-drochloridc, d(wr, 378 


L ApoDcuraws, S9 


smiUl trxijcul&r, 08 ^^M 


^B AjMplexy, 1^ 


Bp«mititiiT. 67, 98 ^^U 
tiplexiic, 71 ^^M 


^H pjuturient, 330 


^" Aqueous humor, M 


niprritirinl Umptfni 09 ^^| 


Anduioid, aniilomv, 76 


umbilicHl, 72 ^^1 


Tihy«o\ogy, U5 


ulerinv, 71 ^^U 


ArocB nut, a vpniiiruiK, dow. 3fiS 


vortrhml, CO ^H 


use &ad conatituenta of, 373 


volar, <i8 ^H 


Ancolioe bydrabramide, ii«lJoni>, 344, 340 


Arteritis, cnuaes, drfinnd, 240 ^^| 


dow.SiSe 


Arthntvsdc^ncd. HV4,241.24d ^H 


Arfoml, 37 


di-fonnioK, 246, 235 ^^| 


Anenie, 33 


Imionx nf. ItiS ^^M 


^_ Mtiona and AdminiBtration, 340 


spToiis, siipporntivc, and tuberoulu, ^^| 


H ulidote for, 30, 3Kft 


246 ^1 


^H cotDMuitdii of, uwd in inedidne, 38 
H Fowkr's snluUoD of, 33, 354 


varictiai of, 240 ^^M 
Arthroloip', 53 ^H 


^H Marah's teat for, 33 


ArticubtiouH, 53 ^^U 


^M poiMininR ti>-, Kj-mptotiui, 388 


ntlo^ixoid, 53 ^^| 


^1 )>rrnHrntions iiei>d in medieuie, 349, 


clanea, 53 ^^U 


H .^^. 


«oMo«bondal and oaxtortenul, 54 ^^M 


^H tnondo, 33 


oonfcmonil and fctnorotibiaJ, 57 ^^M 


V UM,349 


humeroradial, 65 ^^| 


ArtorioB, anterior m«enl*rip, 07 


iBUrpliulungtikl, 57 ^^1 


nntarior tibial, 70 


of thr tnnniii, 58 ^^H 


ujllitry find bnchjn], fit 


of the vrrl^^brv, 84 ^^M 


brondiial, 71 


nuliontr[iu], 55 ^^M 


^H bronohoKMuuluiBccil, 67 


scapulohumeral^ 55 ^^| 


B c>9linc,7Q 


stnictuiM enlerini; into, 53 ^^| 


^B eolioi ainistni, 09 


Aw&rifl mopJooephala, 224 ^^| 
prcucription for, 724 ^^| 


^m eonunon diiptal, 68, 70 


^B cranu)>t«ric, 70 

^H nmnul nrotid ojmI iliw, 60 


symptoms, 234 ^^| 
naigiDeta, 225 ^^1 
ovis, 220 ^H 


^m DKtenial ilinc, 70 


suilla, 33G ^H 


^1 oxternal pudic, 08 
^H fismonl, 70 


AflcitM, cuusea, 170, 2M ^^M 


<lrfinrd, 220 ^M 


^H funetioQ, 120 
^B RMtric, 70 


in tho dog, causm, symptoms nod ^^| 


troalment, 267 ^^U 


H cloaMfadii), 69 
^H nemofrlioidid, 70 
H heptttic. 70 


Aseptis, di-Gnrd, \ff) ^^M 
Asfptio wound trcntnwnt, 237 ^^| 
Aspiyxia, 125 ^^| 


■ hMtdodenlly dmcnbed, 107 
^1 hunwjw, SS 


in n(!U--bom, 338 ^^| 
treatrnpni. 338 ^H 


■ ilinc, 88^ 70 


Htaices of, 125 ^^M 


^H iliofanorKl^ 70 


Axpidium, diMn, ^74 ^^U 


^M inflnmiDaiion of, 240 


oleorrxin, 374 ^H 


^M intercostal, 67 


prvcaulions in admioistcring, 374 ^^M 


^1 int^nui ilian, TO 


value of, 374 ^^1 


^M mnxillnrv, 69 


Astluua, bronchial, 215 ^^| 


^H pu<lic. OS 


aniroid mo»t euMeptibli* to, 215 ^^| 


^H iBTge mrlut^nul, 68 


oauses, symptoms and tn:atmcnl, 215 ^^| 


^1 lumbtu-, 07 


Aairinieent, 350 ^^1 


■ nedlM.fl8 


AUTttm. 422 ^H 


^V inid^ Mcr>l, 87 


Atelectasis, 1C8 ^H 
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Atom, 3 

Atomic weioht, S 
Atlu, Terteora, 60 

vUculatioa of, SS 
Atrophy, tA3. 106 

flums ofj 166 
Atropine, actioii, 36S 

poiBOninB by, syinntaraa and ftntklot«, 
SQl 

nunc, 86S 

sulphntB, dow of, 3fiS 
Auditory nerv«, 80 

funetioD of, 147, 149 
Augmentntion, dnfinod, 115 
AuMUlUtiori, l»t 
Autogenous vaccini;, 396 
Autoin(N:lion, 184 
AuU>-intoxiektion, ISA 
Autonntitiani, <lellwd, 14S 
Aviiui diphlherift, 400 
Avoicadro's law, 12 
Axis, verU'brn', 50 

■rticuintioDi of, £3 
Asotuiu, SOS 

difTercntiated from spinal neniacitia, 
192 

etioloey. 208 

pftUioIo^ of, 172. 173 

pievmtion of, 208 

symptoniB, 208 

trwtnuint. 208, 379 

Babrack te»t, 413 
BacUluB. 179 

Ilnng'x 181. 320 

colon poiip. 183 

Jubni- a, 203 

Kwhy 181 

nccrophoma, 183 

Nicoluii'r'H, 181 

of anthran, teUuiun and tuberculnuii, 
182 

porntuberouloais, 183 

typlioid, 182 
Baotem, Mthooenic. 
•od&aUon, 401 

products of, 1st 

Bacteriaoee, 179 

Harteriii. 3B5 

B«ct*rin thcrnpy, 396 

BooterioloK^, 179 

Baoteriologic vumiQation, 183 

CflUncting tiwkiw tor, 183 

Bacterium, 179 
luetic udd, 42 

tnothod of iimdiicing dintaie, ISS 
Mifpiln'* rinseiticalion of, 179 
resuBtunt lo dinitifi-ptjinta. 401 

Dnlanccd rationn. 139, 420 

Balaam oopoiba, doM. 307 
Peru. Botiona, 375 

aoM, sourm, and ine, 375 

Bang, baoUlua of, 181, 320 

iiiethodB(ciwtiaitiiigtubcrfiulosii,403 



rootliodfl of dis- 



BariuiB.9^aO 

cUo(lde,aO 

doM, and indiaatioM for, 34S 
Bar«lio«. mntra-indiealed, 297 

in earn*, 2M 

in laniajiis, 296 

intfaruab.W( 

uatiiof, 297 
Base. 3 

Bayer's opeiatioo for quittor, 201 
Beef, coldalatuthtend, 412 

dct«otioo of. 412 

plivHiul^icnl oindilkiiu ivndering ua- 

Beggiatoa. 180 
BecgiatoDm, ISO 
BoUKarin, Mw Aacnri* 
Betlsdauia, actions aiid iiwa, 366 
BeUmeULlZ 
BcDsoated laid. 386 
Boaemor proem, 32 
Bile. 131 

fUDCtJOD* of, 13t 

resultofBuspcdidMlHvratiooaf, lis 
aalUof. Ill 

aeoretion in equine and 
oompnnd, 131 
Biohopiiic, metbod oS, 201 
Biamuth, 31 

dtmtn 31 

aalu of, ticlioo exleniaUy, 362 

•ubcnrbuuate, 31 

wlvUatc,31 

nibnftrate,31 

artiaaN and doae, 362 

eilhsnlirylnlr, 31 
Bitten. 371 
BLnck-lrg. biiilogical products. 1A5 

cjiiin:, fj-mptooM and (mtmcnt, 198 
Bladder, urtoarv, onatCRiy, 06 

poralyHi ol, in borae and dog, 300 

prolapM o^ in man, ti>aatmaBti VD 

rupture of, oautts, iTBtptena and 
ireatinent, 270 
BlaMod^nn, function of, 316 

membra&a of, 316 
BIc-jLcIiiiig powder, 8 
Bi'-mish, dRfinod. 431 
BiitkniLK "i,Trj[a, 360 
BWtin^, Li ii'tiniiKiuying choice, 2SS 

in cattle, '£iO 
Blood, amount of, in horse, 116 

arterial and venous compared, 1 16 

caun of alkalinity, 117 

ehanneio, 117 

drculation of, in brain, 122 

coafalation of, 117 

color of, in renal veina, 117 

corapoaition of, 106, 115, 116 

deflned, 114 

disBBMn, witb alti-'ralion of, 162 

Bow of, in ortorice and veina, 130 

foroea that cauoe oiroulatioa of, 130 

fuBotioo of, in aecntioa, 112 




Blood, BUM found b, 110 

infiuiuuitaty apiMituiaM of, 343 

oxyna, how e»iriod in, 116 

ptaiotogf of, Ittl 

pnMuic, 121 

proteidsof, 115 

■ecuin, 117 

■odium cklorido in, U7 

vBlocitj of, 121 

vFMwIa. 120 

dinraMW of, 249 
pktlioloRy of, IM 
Blood-ctat. 102 

nnlivmoKrTn nnd ptnt-miMtcm oom> 
[Kiftsi, 102 
Blow-pipv, o.^hyilrogen, 15 
Blur vitriol. 7, 321 
Bob-veal, 407 

netlioii of di^Cfction, 407 

relntii^n to hrnlth, 407 
, excntins ormns of , 113 
Botpuie eciwutuents of, tl4 

BMretinf orsuM of. 113 

vital orgbna of, 1 13 
Boii«a,44 

■«of nry OMpol, 47 

axiB,50 

blood nipply of, 71 

oaaccUalMl, 44 

eupal,49 

compact, 44 

ciinriform, 49 

d('V^luptnent of, 44 

femur, fmrture of, 285 

fourth cnrpnl, 47 

frootal of the ox, 45 

htaneruM, -iS 

ilium And iachiiim, £1 

inferior DUixilMy, 48 

inflonunattoD of, 244 

intrjmrdijkln aajMil, 47 

lunar, 49 

Dumber of, in the hone, 45 

of the muiium, 45 

Cf th«onr, 141) 

of tin foot, 50 

of th* fore litnb, hone and ax, 47 

of the head, 45, 46 

of the hind limb, 52 

of thfi pelri*, 52 

OB innominalum, 53 

pMjjl^of.lC^ 

|4sifoRR, 49 
propertM* of, 44, 113 
pubw, 51 
radiu e&rpeJ, 47 
riba,S2 
nenm. 61 
soapboM, M 
KipuU, 48 
««ond ntrpftl, 47 
■Dpenoc maxillary, 46 



Bon«fl,tAml,A2 

tnipeKHd, 49 

ubu, 40 

ulnar oupal, 47 

uneifonn, 49 
Boras. 31 
Boric acid, 31, 370 
Boron. 31 

Bota, u throat of nolipods, 214 
Bojrle's law, 1 
Bnin, aiucmia of, pathotOBy, 173 

sliatoiny, 74, 77 

cireuIatKU) of blood in, 123 

hypoiamia of . 232 

monbnnM oi, 76, 148 
funotioaoL 146 
Bnndjr.SS 
BiMi,12 

BreathioK. Clujw^StolcM^ IBS 
Breeding, community >yetem, 426 

feuJea allowed mhic id, 428 
Breed, defined, 421 

oluvficktiOD of, 421 
Broken law*, trwtment of, 280 
Bromdne, jmpsntion of, 27 

unea ui medicine, 27 
Broochitia, inhalation, 315, 216 

venninous, treatment in calves, 316 
Bronchopneumomia. 215 

nppcAnuioe of luaga in, 168 
Bunw'ii buruer, 22 
Bunuv, .59 

Btirnitis prppatplkra, 285 
Butler, ouuipueilioD of 4)3 

CsBCuin, anatomy, 89 

oipacity of, 89 

honv nod ax rompiuvd, 89 

puocturinjt, tiesiiee involved in, 266 ' 

puneturing, unBat,iBfa«tor>- ramltain, 
269 
CK«iiim, 29 

Caffeine, actioDs, doee und use of, 377 
CaliLbar bcun. nlkiUaid of, 360 
Cnlriiirntinn, 158 
Calduin, 39 

mrbide. 22 

hydroxide, II 

hypoclilontfl, B 

flufphnlr 30 
Cwlciihiit. defined, 244 

inl«iitinal, 222 

(nlivnry, trrntment, 261 

urin»n', aymptoma tmd treatment, 260 

varieties of, 244 
Cabmel, 28, 346 

preparation and piopertka of, 28 

uaea. 346 
Cttlorie, iiagc and small, 141 
Cftniphor, actions, dose, aouroe and OKS, 

377 
OanaJ, alunent&iy of cow, 88 

sudilon-, 1(B 

HATemao, 113 
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Ouul, iiifnHJTbit*], 46 

JaSiTYinal, 46 
nuatubular, 47 
ptlntioe, 46 
OkDoer, varictio* o(, 160 
Caok«r,2M 

Cuanabia inditu, actions and u», 374 
doK for dog iiitd home, 374 
OuiUiariileB, Mtiona Mid osm, 349 
uMive prinoiples cl, 362 
■ouie»,3Q2 
Capped elbow, 271t 

book, oauaee, tlefiiutioti uid ln»l- 
incnt. 286 
CBjbohvdniUa, 34, 41, 138, 420 

dim-KulialMJ (roin hydrotarboM, 84, 
41 
Carbolic ncjd. 37 

antidote for, 40 
•ourcn, 37 
Carbon, 20 

allotropi« forma ol, 21 
amornhoun, 21 
dioxi(l«, II, 21 

«Secl on health, 20 
propaniion of, 21 
(Ml for. 22 

wei^it coniiMtcd with air, 22 
dement of protcida, 114 
InoDO»dl^, 1 1 
reduoine uitMit, 21 
Cardiiu: cych, 110 
hypcrlmphy, 104 

oaiin-n uciil li-Hions of, 164 
Caricti, dftfinrii, Iti;i, 2^5 
of the to^-fli/JW 
rniUKs of, Kri 
trcJitropnt., 268 
Cnrpus, atrutrltires of, S5 
CtutiUgc Artii^ulnr, (unotion of, 113 
dpvniopmnnt of bone from, 44 
Misiform, SI 
bteral, 57 

funRlion of, ST, IGO 
of prol on Ration, 48 
xipiiuid, 51 
Caruncle, MS 
CaMara aoRmdii, 367 
Caaoarilbi. iictiona, dose ftiid tiae, 371 
CaatiDKi BCcidrntH in, 298 

mi^llinibi or, in hor» and ox, 208 
Cttetor <.'il. iicti'ing ftnd dfwc. 371 
Ctuittnlioii. ili.ifji.i™ riiiullintE (r<im. ^70 
hcmorrhdK^ folloning, 240, 270 
is Iho mnle, 270 

ill vdecta fullowiag, 270 
tifWtiPfl cut in, 272 
Casts, urinary, 171 

voriMirii, 171 
Crttabolism. 40. 138 
CatApliiHni, 37?i 

Catarvrl, rondilionfi RivinR nV (n. 2,^2 
defi&cd, diauiOBis, and fonus of, 231 



Catiuth, ].■» 

chronic KMtftMBlcRtin*!, 224 
Catbaj-bot, otaaaoa of, 344 

vcBBtable, 371 
Catheteriiatloit, optnttMO of, 270 
Ckudal myotoniy, obiect, 377 
Caustic nlluli, 3, 30 

lirguid, 20 

lunar, 27 
Caul«ry, actual, 284 
Cavity, abdoauoid, tvgioae of, 106 

Atnoid. 48, W 
Cell divuioD. no 

iluTCt and iodtrtici, 110 

ph>-|iioloGr and pmprrti™ of, 110 
Cerebellum, effect ot iut rt-moval, 14S 

fundjon of, 77, H.S 
CnebnO onicintx and liypcincmia, 232 
Ctiiebroapiiial meiiinipta, ««c Htniiigilil 
Certhnim, anatoni)-, 77 

fuDction, 148 
Cervix uteri, laceration of, 332 
CHKTcan at^n too. 334 
Chabcrt RwUiod of opening giittail 

pouch, 253 
Cbeniaal action, G 

affinity, 3 

ttlculationa, 12, 13 

(quaUon». 8, 0, 10 
preftxea> 8 

SUflixM,? 

Chemiatry, 1, 2 

distinffutfhod from pfajraks, 1 

inOT^knic. 2 

organic, 34 

physioloxteal, 40 
Clirtnolnxiv, 241 
Chicken-pox, 400 
CbeetnuU anatomv, 11)2 
Chei-nfr^tokt^brrJttking, 188 
Cbkmvdobactcriacetr, 170 
Chlora],36,313 

hydrate, 38 

action*, doae and prepuatMn tU 

313 
comparrd w-ilh nhlorofonB, 36 
lUM in DiiKltaaejSO, 313 
Chlorine, oompouDds of, 26 

preparation and tuM of, 20 
Cblorofonn, 36 

actions and uMa of, 324 

itciion of, ratnpiUMl with ether, 3U 

cutnpuxvd with rhloral, 36 

<toee for dog and borae, 324 

poieonin^30O 

praparalaoa of, 36 

teat for Ule b urine, 43 
Chokt, in (be <ow, treatment, 2S5 

aaophagotomy in, 2M 

trtntmenl nf , 2S4, 268 
Chondiona, 161 
Chords tendiut, Ul 



^^^^^^^^™^ INDEX ^^^^* 


^M Cborr*, in the doR, c«um», gjinptoma and 
^1 UeAltDCDt, 231 


Conpletnfnt-fixation test for abortioB, 207 
Comnoundi), 3 

diatiopiiahed from mixtura, S 


■ ChorioD, 317 


^H Choroid, luwtoDiy, 100 


inorganic and oirgaaie, 7 


■ Chyle, 111 


Oowiremonta, 3M 


^H ooiap*red witli chriiM!, 190 
H wilh lymph, 130 


C(adyk,S2 
Congcatioa, aMive, 164 


^ Chyme, 130 


of luHBi, 216 


onmprtrTd with chyle, 130 


oauaes, 216 


^ Circulatiuti. (etal. 71 


liypoittalic. 166 


■ of blond in the brain, 123 


Innonii, I&4 


■ in Uir kklnry, 122 


aymptoiiis luul Irmtotent, 216 


H pultnoiury, 71, I'iiO 


paasiw, 1A4 


■ kVHtemic, 71, 130 

^ CiTeuIatoiy ofona, anatomy, 66 


dilTprT'Dwi between acltve and, 161 


Coniunottvn, inflummation of, 250 


Cftrhosia, 170 


phynoUiKy, US 
CoojuncUvitiB, iwiit« caburhal, 2fi0 


Oladotfanx, ISO 


CbppinK, arRumenta tor and agauiat, 142 


Connecttv« tiaaui-. Hiiuiomy, lOB 
Conatipation, in aoft. 228 


^ Ctiuris, anatomy, OD, 303 


^m Coal-tar produetii umid in mcdicin*!, 306 


in hoR, Ireatmeni. 370 
prasnfptian for, 387 


V Cocaine, actions and <kue, 306 


' prescription for, 3S3 
CoeeaooB, l7B 


Contagiouii (liwiiM?, 186, VXl 


nrntributins caiu<t» of, 402 


^ CocadiM,327 


diainfectiiiK in, 400 

importADt tnctora in prcrcntion, 

mMhod of handliBR, 402 


■ snInMli iafsMed by. 327 

^H dia^9ni> pvcnentiOR and tKatmenl, 


H !■ Uw ricia. 235 
■ OTifonne,j35 
y Cwliae, axis, 70 


reportable, 431 


pIcuropnnutDonin, 168, IW 


appeamnoe of liuics in, 107 


Cd-numa, oembtalis, 331 


counv of , IB9 


CiHbvl pxantiiotna, 206 


dilTtnvntinbMl from influonia, 198 


B Colic,cnipulouB,HymptoRiflaadtrcatn]anl, 


aanitiiry polim mcnaurea, 403 


.■lympioinn, termination and treat- 
ment of, IDS 
OoDtiHled hoof, troatmeni, 3U/ 
tOBdooa, 280 


^L dia0UMiiL221 
H an^Dlio, 331 


^^^^ eoKotgemcni, 233 


^^^^K flatiilnni, prracription for, Ml 
^^^B impsptinn. 222 


wratioa tor, 'JUU 
Bhoe for, 280 
Courdinatlon, deHned, 14S 


^^^^ bpn!KniLntaDinuih,aauHm&iul tfMt- 


■ Rirni, 33(1 


Copper iK«tat«, 3S 


■^ in the ox, 210 


uaca,3A2 


Unda of, 331 


aroenite, tiaea, 362 


1 oervoqa, mnplons and trentnicDti 


prepuatioR of, uwd in medicine, 362 


^^H 333 


aulphate, 7, 24 


^^V prognoaia, 331 


ptvparation of, 34 


P apaimodic, ££t 


lucM of, 362 


\ difTirentiated from roUiritii, 193 


Cornea, anatomy. 100 


^^^^B pTMcriptlon for. 3S4 


Com, 139 1 


^^^B thrombo-efnlxiUo, 236, 221 


compnnMl with oat*, 139 , 


^^^r worm, 331 

r Colkr-falla, tnalmoot for, 2iM 


Coras, dry, 203 

pntholo^^* of, 31>3 


t ColIftrBol, 27 


ndn-bonoi, rrlation to, 2M 

stippiirnliniE, 303 ' 


H Collrnim.definod,3fil 


^B Colon, aiiaiomy. 88 


treatment, 394 


■ double, 88 


Comnn, froctiiir of, 290 


^H fnootion of, in dicnrtion, 131 


Coronary cu«hii)n, nnatomy, 103 


^ floattog, 89 


function of, lAl 


Cotostnun, oompoaition of, 311 


Corpora libra, 244 1 


CoBobuRion, 3. 17 


nigra, function of, 140 1 


CotniDOD bw, 432 


quadriippminn. anatomy, 77 1 


Community i[yi>tp«i, 426 


Corpua lute'um, 307 J 


Oomplvncnt, ISO. ISO, 398 


falar- and true, in eow and aow, 


Onnplenient-GxatiiMi teat for glanden, ISO 


307 

■ 
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CorpusclM, Mnipighion, 104, 122 

red blood-, fimctioQ, sub mkI Atapa of, 

lie 

whito hlood-, function, 116 
Oonorira eubliniute, 7, 38 

ulidotn for, 30, 388 
Oorti, membnae of, 140 
Cocyta, 213 
Cotwn^flood mral. 239 

elTeota of OT«rfeedmff. 239 
Cotylixloiui, animnU in wliioh louDd. 314 

fctAl nnil mntvnukl compurcd, 308 
Cough, indirAtiuii of, 194 
CounteKiriUntfi, 360, 378 

indicaliom for, 3G0 
Cow, ehaneteiieticB of it Rood milch, 424 
Cowpox, IM 
Coxitis, 284 
CrctlinH, 13S 
CmitiDtnc, 138 
Cranothrix, 180 
Crith, 6 

CrawbitcdinR, 423 
Ct«too'oil,37iS 
Cnile Bbi», 420 
CkyptortUaiam, oauae of tieMty, 337 

optntion for, 371 
QntalNM leaa, uuttonv. 100 
Cultun, deBned, 180 

pura, ISO 

medu, 181 
Cunoifonn b<»ie, Muitomy, 40 
Curb, cniinns of unaoundncH, 430 

defined, 288 

treatinuDt (or. 288 
Curf, 42 
CutthiOD, coronary. 102 

diutic, of liiMiI, 102 

plwitnr, 102 
CypJKMtt, ftgB liabla to occur, 213 

cftuaM of, 213 

in aew-itOTB, wuie uid Kymptomv, 341 
CyxUo ealouli, Bymptonw uid UMtment 
of, 260 
, ovuy, pfttholoear of^ 172 

' CvaUiMVUB oaDoloM, diMMo cauaed by, 
40B 

diapontion of cnrom, 408 

Uf»-«ycla of, 408 
C^lttia, urinary, 163, 210 

cBUAd, dittgDoaia and Ucatment, 210 
Cysts, 161 

degiBDeratioii, 161 

foreJBn body. Ittl 

parasitic, lol 

retention, 161 

Dairv cattle, breeds of, 423 

hy^tiunic pn-cautioDB in, 414 

Dandruff, 136, 175 

Dartos, nnatouiy, 08 

Di'ofDfw io the doR, cniutra of, 292 

Death by Mphyjaa, 125 

by lit;htuiug, llaionii of, ISS 



Dm»,34 

DecMua to*, function o(, io st, 1S2 

Decoction, defined, 351 

Dc^uMatioo, defined, 112 

Drfendant,432 

DeseDcmUcn, fattj-, 156 

differentiated from fatty tnfihi^ 
Uon, 156 

fonna of, IS7 
DedutiUon, oncana of , Sa* 86 
Deacrainit, mdhoda of, la cattle, 263 
DdiqueaMMt, 3 

Demodu folhculonim, 234, 23A 
Dental fonnula, doc, 83, 84 

borea. fail*. I» 

ox. 83, 84, I2A 
Dentition, broeeaa of, from blrtb to fira 

yean, «7 
Deodoniat, 24, 37V 
DeRnaiilia, gantpenoui; 334 

ooune, avnipt^iniaaiid tnatmcdii, 
284 
Deawmet'a membraDe, 100 
Dcamotomy, patellar, 286 

object of. 28S 
De^-elopmeot of pityoMosy, 161 
IMabet«a, fomui of, 30Q 
inaipidus, 209 
tneUituB, 208 
trt^aimcjit, 200 
Dlad,4 

Diagooelio inoculation, IM 
Diagnoaia, BBDcral and dtfieomtial, 186, IS7 

Diamond 21, 33 
Diapcde^, 241 
Diaphcnetie, 351,360 
Diapbnum. anatocny, tS 

oS toe none ana ox omnnamd, 65 

rupture of, ajiaptORW of. 2Cfi, 171 
Diarrboia In new-born, cauaee ejid tawi- 
ment, 223, 330 

preacription for, 383 
Diaithroaia, 53 
Diastole, 119 

Dioroooelium lanceolBtun), 230 
Diet for a dairy cow, 130 

for a horac, 130 
Dilfusioo, 6, 41 

of gBsee, 6 
Digeetion^ action of aalt in, 132 

eonditiooa that nOard, 133 

fai the dog and borae niQipa.tcd, 128 

of lean neat in dog, 128 

of potoletdB,128 

eiganaof, 83 

atape in praeeae of, 126 
DipeatiTe orpuu. aaatoaiy, 83 
Digitalinc, action of, 360 ^ 

Digitalis, action of, on heajt, 110, 378 
compared arith aoomtc, 373 

active prindplra of. aisa 

fluUextract, doee, 367 
186 
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DiseMM^ aeula iBunl tnfeetioua. 199 
ehranio iafcctiotM, a08 
comi n imicibto to tntit, 409 
mmaglffiw I8B 

wntriouting eauan of, 402 
foDowi&g parUinUon, 326 
inctdnt to progautcy mkI labor, 326 
i&feetiouB. 180, 399 

uid«ODtkgiotiiidiffeRui(iated, 186 
iafluQuwtocT, 406 
inOk tnnodunlan of, 4IS 
non-inflaminatoay, 408 

of thr nbdORUlO, 260 

oftliebtoodondblood-fonmiigarpuia, 

207 
of blood-nmeb, 349 
of eircubtory orpuw, 211 
of tbe digotive or^na, 218 
of thp foot, 290 
of tlif (ore limb, 277 
of the gcoerative otguu, 270 
d Uw Biad iimb, 384 
of tbe ncrvouB Byatem, 230 
of Uw iww-born, 33S 
of Utt orKiuM of tocomotion, 333 
of the mptntoiy otmaa, 313 
tftheikmraSS 

prMtNtiooa in trentiag wnBllcr 

of Um miiwl cdumB tad pclvia, 276 

of the Ihotu, 263 

of urinary orgiuie, 310, 3«0 

rendcrinK rnont unfit for food, 40S 

HMcifte infeotious, 202 
DUnketaBta, 24 

chonkel, 403 

defiaod. l81. 379 

Datura). 4(K( 

uiw of (ormnldehydo u, 2S 
DWnfeelloo, defined, 153, 403 

ofih^40I 

ofetabtM,400 

of stock-ywd, 403 
DilHaiMr ia tbe (log, ■yroptoina, 200 

Dhtena hefMticum, 220 
DuitomiMM in ahcep, 229 

cuMm, gfmptaam Mid trcBtmont, 

229 
IraiioDa of, 413 
Diuratio, 300, 887 

for cow, dog aod hoiw, 367 

Htjmd niul poirdered, SiSl 
Don dutemper, Bymptoma of, 200 
Doee, bthJ and toxic, 343 

BiHiiraum sad Eonuimini, 343 
Doorine. eauoe bjkI definition of, 206 

MUtary polim meoaurea in, 402 

QTOptoniB, 206 

iTCument, 206 
DoTCr** powdar, 378 
Dropped aole, 296 
Drcmr of tbe abderaco, 218 

cf the Inbib mama, 218 



Dnw MtniKchenueally, 381 
meaantotlly. 381 
QD tbe olimenUiy oaoal, 381 
on tbe gjandnkr etnietoiee, 345, 

381 
on the ncn-oiM aystem, 38B 
OD tbe pupil of tbe eye, 308 
OD tbn reproductive organa, 381 
OB the reapintary orgUB, 381 
bypoaoopic 343 

Duct, maminafy, 08 

atenoaa ^ symptouw uud treat- 

IMBt,2TO 

RJmur, 85 

aatlvanr, 85 

atenoyas 

Whanon'a, 8& 
DuetlesB sIaikIb, anatoiny, 108 
Ductua artorioaua, 73 

eholedoebus, 90 

veooauD, 72 
DuRiRiy, "M Chranie faydrooepbAlua 
Duodonum, anatomy, 88 . 
Dura mater, anatomy, 76 
phyaiolCMy, 145 
Duro^Joraey, 42& 
Dyaentery, cnrooio bacterial, aw Johne'a 



Dyipbasia, 213 
DynncM, 124, 313, 216 
DyAoda, 307, 321, 336 

eawH of, 831 

fetnl MM m^enul, 321 

Bw^tMncaof. 149 

dboaaes of, 250 
Eclnmpwa, 287 
E. C. mixtiiro 362 
BetropioD. di-bucd, 251 
Kcaema, uiroiiit^ u^uatnouA, 23 A 

caitum, Bi-mpUHiui and tnat- 
nieiit, 33U 

StaesBof, 175 

ti«MnMBL873 
Effloraaoenee, 3 
Kimc^n atii^dae, 237, 33S 
Einstic ninhioo of bnol. 103 
E1pi[ii>til8, 6 
Elpotricity, 6 
EWotrolyaia, 2 
Keetnlyte, 2 
El«trt>i)latJB(:, 2 
Elccfiinry, (idincd, 351 
Eliiiiiiiniion, 110, 111 
ElimiiiBtiou, four ways of, III 

orffuui of, 1 10 
Elixir, defined, 351 
Etnbodiain, 165 
Emfaryoloiy, SOS 
Embryotomy, 308 
Knetio^ 359, 365 

■ I Bvco to, 376 
t Of, 376 
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^^^L EmawnagDBae, 310 


EkythKBi, 23!i 




^^^"^ EapfayKTOB. pulmon&ryi lot, 317 


eausM, i>n;v«ntioa and tnatmnt. 23i| 




Esoharolio, 359 




^F IndoiM, 1R7 


Enrrinr, nctions, 360 




^M iymptonis and Uvatment, 217 


do»^ for doK, borer and ox. 360 




^m Empy^nui 


source and UMS, 360 




^L^ in fnciul ainuiK*, 2fl6 


Eitmarch's hnndagt!, 230 




^^^K ID Frantal BDime, 2S0 


Ettnim, 307 




^^^B Id guttural pouoheu, 253 


Ethvr. oumpanrd wttlt cblarofoTtn, 363 




^^^^ diagnori* *tul nymptooM, 2S3 


dam, 368 




^H in BBsal nnuan, treaUncnl, 2i58 


effects and uses of, 308 




^1 Emulsion, 8, SGI 


EupnoMi, 124 




^H diflermrc from (olutioa, 8 


EuxlBchian catlwiM-, 253 




^1 Encei>haliti«. 231 


tube, Anatomy, 101 




^H Eticlomieuili8,ucut(.-,ciiui)«,8]rinptamBaDd 
^H trnttmRDt, 331 


r^ilicliiim of. 100 




ftmdion of, 101, 149 




^M chrotuc, syiDpumis u)d tnntmnnl, 33 1 


Eutocia, 307. 321 




H EndoKHDn, 1S4 


Eva im rat ion, 2 




^H Eatcritigi, ohronioa puntuberculuan, aM 


Excn^tion, four vayii of. 111 




^M JMinc'a diH«sr 


ontannof, no. HI, 113 




^H cauirbal, acute und duoDic. 140 
^K^ EntcTDODDtmu, dcscribod, 2m 


ExpMtoruita, 371 




nuMBktinK nod stimulnting, 371 
ExoKaoas, d(tnn<>d, 1 12 






^^^L indicalioiu for, 368 


Exofltoais, defiriKl, 164 




^^^B tiMuea involved in, 260 


Exotoxin, 164 




^^^^ unmtiMfitclnr)- mmltn in, 289 


Exudate*, tnHatnautlory, ISO 




■ Enteroiiinaae, 12i\ 13U 

^B Enterolith!, dntcripiioD of, 1G9 

^M Entropion, di^finrd, 2AI 

^K^_ EoTiitHunont, influMioo on oSspriiiK, 423 

^^K EWmM, 126. 129. 130 

^^^P &n6liiat, function of, 316 

^^^ EJHdidyrnis, 99 

^M Epididymitis, Htvrility tram, 337 

^B I-juMtAxix. c-nuflco, 313, 25.'^ 


Exudation, diffecMiw from »eretJaii, 113 




Elyc, anatomy, SO 




«ppendH«« of. 148 
dbnBMo(,250 




TOueltalion of, 253 
miuclos, 90 




patholoin, 174 

tuniori, lOO 




Eytball. MiBtomy, 99 




H d«iino(i. 213. 2sa 


musdM and sinicturea of, 09 




^H Irvutnii^iili, ^55 


tunica of, 100 




^H I^ithi^lioinntji, rylindricfil, 160 


EjnploilllCE, 148 




^H sn"an>ou8. ISO 


Eyvlidx. 148 




^H EpilheLiuu, wlien found, kinds and uks. 






■ 10» 


Fncia) nerve. 80 




■ EpiaoOtic ofJliilltis, 199 


function of. 146 




^M Hyinptuinii und trealnient, 199 
^^^^_ lymphangitis, 204 


paralyni*. 237. 799 




cauRM, n-mptome and trcsUMDt, 




^^^^h evinptomx, prognoBis and tnml- 


257 




^^^F meiit, 204 


tiinuitM,91 




H Epaom iuill, 30 


trrphining, 256 




^K^^ administration of, to n cow, 36S 


Pvoes, av«ra|K uaount of, in bum uuJ 




^^^^L distiikKuiahed from linc anlphtite, 


cow oompait<d, 137 




^^B 


eompoaition «f, III, 131 




^^^^ pmianktlon of, 30 
■^ Equations, 8, 9, 10 


of herbivon and camivora comparaL 




131 




■ ErutMtR, 126, 130 


FUlopdnn tub««, function of, 30G 




^m Ergot, actions of, 348 


Farev, 189 




^^ Mintomy, 102 

^H doae for iloic and honte, 369 


dl0<^^pntiated froRi acute Ij iiiiilil 




Ritio. 191 




^H iaiiicutiiiiui for iiw in labor, 322 


tissue chances in, I7S 




^M poisoiung in catltei, 229 


Fata, 41. 420 




^1 forma of, aud nyuiptoms, 229 


palmitin, Hioftpain. U)d olda, 41 




^1 ■ourDO,369 
■ usee of, 348 


Fatty daiKneralloD, ISd 

diffefVntialMl from tatty infiUia- 




^H Etgstitie, M>urc« of, 359 


tion, IfiG 




^B Ergotism in cntlJp, 239 


ta&ltration, IM 




^^^^ forms itud eymploms of, 228 


Fkvus, oympWiu and tiwtBHtt, 334 
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FMUodatiOD, 307 


F<Huii, pfaeoom«na of nutrition of, 313 ^H 


F(!«>dinK, precautkiiu u nganU reM, Wt 
B traUriag, 397 
H.FMiBg. iatfotmoaa obtained through, ISO 
^ FehlEiiirs solatioo, um of, 43 


poMtion of, in ninlb month, 318 ^^M 

secretions of, 310 ^^^^M 

akin of, development, 317 ^^^H 

P'omentntion, 378 ^^^^| 


Fertnciitalion^ M, 111 


Pnod^ 138 ■ 


Fsnncnls Beting on milk, I2S 


antoaiortcm cxaminntJan of antmals .^H 


on prot«ida and st&roh, 120 


412 ^B 


defined. Ill 


carboliydraM, 138 ^H 


iteativ*, 126 
BtpftDcreabG juice, 132 
Rroiu eUoride, 11, 32, 348 

uMflof. a» 


eonditinna of muxing pamlj'ne, 174 ^H 
fat, 138 H 


inorganic mutter in, 138 ^H 


oon-m'tro^notja. 138 ^H 


(diosphaW, 348 


eOele tuateriola produced by, 13S ^H 


UKiof.36S 


protcid, 138 ^M 


aulphsM. 32, 348 


iJUinate neuiu of, 138 ^M 


doof, 35ti 


Foot, disetuini affectuiic, 176, 200 ^H 


pn:pnmticin of, 32 


ph)iii<)lg(;y. IK ^H 


uaes in modidnc, 32, 36S 


proviuonfi for prevooiias coneuaaion ^H 


ramifuge, 364 


in 150 ■ 


F«tii1 mcnt, 408 


Poot-«ncj-mciitlb diiieuc, 100, 200 ^M 


Pewr, caused by inf<«lion, IM 

by rwrvtiuii disorder, lfi4 


pBtholo^-, 176 ^H 


propoBu and eymptoua of, 100 ^^^H 


^L by poixon, LS'l 

HI m«th(>ds of r<?diidiQn of, 358 


NinitAO' police raoamrca in, 403 ^^^H 


Porafii! poisoninE, cryptoipnie, 1S3 ^^^^| 
dtfTervntialed from I»d poiaon* ^^^B 


HfSwin, oompoBitiun of, US 


■ Abulia, 115 


ing. 102 ^M 


■ UN Of, 117 


hyeienic meaauroe in, 402 ^H 


mnaiaoeai, 108. 115, 116 
■ nMiNM, 161 


aymptoma of, 232 ^H 
Poruncn, 51 ,^^^H 


■ fOaria inuniUs, 208 


infra-wbiul, 46 ^^H 


■ eoOidJUona produced by, 206 


magnum, lOiS ^^^^1 


where found, 208 


Dtental, 46 ^^^^H 


FQtntioo, 14 


ovate, 72, 105 ^^^H 


F(rinb38i 

ffliwamof, 348 
Fitttd^iM, 243 

debwd, 150, 343 


Votfiaz overooEU by alioeing, 307 ^^^H 
nvmaMalijrde, am at, in diunfoctjng, 25 ^H 
Formalin. usM in n-hite soouns 202 ^^^H 


Foul foot, -^00 ^^H 


_ AntUl, 258 


Fowler'* solution, 3M ^^^^1 


K «u>,243 

■ iMonnnsl, trcAtinent d, 282 


OompoaitioD sod iisoe, 354 ^^^^H 
doio for doK Hiid honw, 364 ^^^^| 


■ ■itUE,343 


FVaoture, comminutMl, 245 ^^^^| 


■ of U» UttnU cwrtiinae. 243, 201 
H of the eportDAtir cora, 243 


compound, 245 ^^t 
oonaitioiiH rondering bonca liable to, ^H 


■ of the withem, 243, 2&4 


245 ■ 


K trealmcjit, 264 


curable and bourablc, 215 ^H 


■ nUv&ry.aes 


defl]wd,34fi ■ 


^F MUMi, ^mptonu and trMUnent, 262 


modea of union in, 345 ^H 


Rrtdb, t«n important, 243 


of die femur, 2SS ^H 


FIbMIoim wiUien, ehronjv, 264 


dlaenoeis and prognow, 246 ^H 
of the ilium, 377, WH ^M 


mn>tonui and treatmeot, 364, 


pronioaia and Iraatmeot, 277 ^H 
of the uuerior maxilla, 261 ^H 


FiBCtUa, 180 

Flatiileocr, gaatric, 221 


of the iichial tubcnaity, 276 ^H 


^ eauaea and syntptoma, 221 


prognons, avrnptoms and mat- ^H 


K tRatfaent. 221. 361 


ment. 276 ^M 


■E nr^Ml. 106. 265 


of thr mctaearpua, 283 ^H 


niaa>.»A 


aymptoma and Ir^atmcot, 282 ^H 


■ Fluldextn«u, preparation of, 360 
' Foal.kiiwM>n, 345 


of tiie navicular bone. 2% ^H 


prognoma, 8>-mptomi and Iraat* ^H 


eaua«, eymptoma and tnataicnt, 340 


UMnt, 200 ^M 


^Fobu, deaid, in ul«ro. diafcnoiis, 4H 


of the oa coiona, 300 ^^^^1 


B •DVOlopW •UIIOUl^dinK. 316 


ejmptoma and * ^^^^| 


H ettnotioo of, toeciaaaiual nieana, 322 


od th« oe suanfinia ^^^H 
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FtMtun of tin 0* nffndnii, •ymptani 
and tnatineat, 212 
of the uliu. 279 

ptngfiotiB. symptonw Mid trmt- 
mnBt, 279 
jwlvic. 276, 277 

pliuil4:r-o(-Paria dr««8iiiK for, 24S 
repftntivB procoM of, 163 
Tiba, BymptODiB and tretUneiit, 364 
Bimple, 245 
vanetin of, 245 
Frag, use of, IfiO 
Fhantal bone, aiiBtoniy, 45 
Fur, «am|>ared with hur aad wool, 136 

Gall-bladdor, nbnent in home, 133 
OaU-«U>a«, 22A 

faotoni producing. 235 

pmph.vlnKifi uid uienpeuliSr 236 
OaiiKliiiu, Ariiold's, 80 

ciliikr>-.80 

H«oM'b80 

opbthatmia, 60 

otic, 80 

sphRnopnl.itinc.SO 

avitipatlwtif, 82, 148 

iTrtubnil I4S 
Gfutfcrtino, dcfuiod, 157, 242 

kiudH of, 243 

of tJic tunpt, 217 

po8t-mortMR appeaimnoe of, 107 

tItiAtiDeiit, 243 
Ctapce, 216 
Ga«, calculations, I 

laughing, 16 
Outric juin, ncimpointion of, 128 

Bouroe of Iiydrochlorti; ucid in, 128 
(•njitroccnt«aia, 2ti5 

Gtwtro-intmliDnl catoirb, ia fiUtle, 220 
Ga«u«lomy, 200 
Guwration, four iita^oa in, 310 

phyHology, I'^l 
OetMntive orKans. changM in, after con- 
oeptioD, 312 

fcmiitn, function of, 308 

modifications alter labor, 30S 

^f»te.tn, cMvf (uDcliona of, 300 
Oenitab of tho cow, 08 

diMaaMof,270 
Gentian root, 359 
action, 371 
dose for doK. horsa and ox, 359, 

871 
iWM, 359, 371 
Oerman silver, 12 
GctEtatioQ, 307.311 

abdominal, ornrian, and tubal, 312 
Gid, in 9hc«p, 231 
Ginger, usee and dosee, 359 
Glanders, 189, 191, 2(H 

cauei', oooree and symptoma of, 20* 

chroDic, 175 

tieaue clianjrefi in, 175, 178 

coro|Jenient-fijation teal for, 100 



aiandsn^ diamortie tnti for, US, lU 
diffeffntiated fnan atnoiflH, 191 

from nanl glMt, I»r ' 
hj^nie sod aanttary prewutiaail 



; ulcer in, 175 

GhacK adrenal, 103, 105 

BniDMr's, 130 

Onrper'a, 306 

di»tlMa,103 

hohryxnal, 101 

lieberkohn'*, 130 

manmwiy, 9S, 152, 306 

parotid. 86 

pituitaiy, 101 

prait«t«, 99 

diMM»o(, 278 

■aliraiT, 86 

■tbumuB, 102, 138 

mdoriparous, 135 

nmt, 102, 135 

thvmiw, 103, 105 

Uiyroid, 103 

Taaoular, 122 
GUm, 12 

Cliul*["a «H, 7, 39,347 
GUiiconia, defined, 2S1 
Glml, defined, 256 
GbbuBButjor, 99 
Glo^tb, oauaea of, 218 

dr&uUonof.218 
Oloeaapharyn^eaJ oerve, 80 

function of, 146 
GluciOMO in tifwiiM, 139 

in urine, 132 

rdalioD of paaarvM la, 132 
Oliieottde, 359 

Qlynrine, prepamtioo of, 38 
Glyeaem, 132 

dwtinnlion and oriitin of, 139 
Olyeoauria, reUtiuiaa of paocreaa to, 133 
Goitre, eyatic, in dog, tnatownt, 203 

prognons and trMtimnt. 2(13 

in the dog and borae, 303 
Gold, 27 

test for. 27 
(ioll's culunm. 111 
GonitiR. acute and cbranic, 285 
Goulara'a extract, 357 

pnparatioo and uaea of, 3S7 
Graafian foUide, 161 

developDaeiil and maturation of, 
151 
Grndr, 422 
Gram difTfrcnUal stain, 185 

DPgutivp and poeaun), 185 
Grnnimn, defined. 353 
Granular v«ner«al diaeaee, in abortloB, ! 
Gmphic fonnola, 11, 24 
GrsphiW. 21 
Grrcn vilriol, 370 
G>ii6Um. 30 
GutturaJ poueb, saatomr, fS 

lUBClMB of, SB 
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tturtO math, method of opetunx, 253 
Chaberi, 253 
VibOTK, 2S3 
pus in, 253 

dugDosis tad Qrmiiiloais, 2S3 

Eackuy, 425 
HwxuUD, 111, US 
HamwUuain, 118 
H«iWt«BU>, 161 

eoMihu, operation for, 2S2 
HamKturia, 171, 211 
biDOglobin. lift 

pombinatioin with onf:«n, IIS 
^atootobiRuria, 171, 173, 20S '*^ 
^ dunrenliaiM from gpinai (ooninDtiii, 

■ 1S2 

■ etiology, 208 
^1 patliolo^ of, 172 

H preventuiD luid Bymptoma of, 306 
^ tcw»tnipnt,208,37fl 

Homolyais, 118, 100 

HicmophiUu, dufiniiioB of, 307 

lIinraoi>iii wLRguimiga, 214 

Hair, lUZ 

Pecunparad witJi fur tnd wool, 130 
nrMMutioiu to limit iajtuiatu growtli 
of, 136 
HnlogBna, 25 
HMiattUi dnfisod, 3A1 
HaTtnbn caaab, 113 
.Bead, of hone and ox oompAred, 4ft 
; of wound*, 23S 
by ftral intention, 238 
b>- RTunulatioB and taoatriutioD, 

by §eoond InK'ntion, 238 

t^ third iiilriilLUii, 238 

r imdar an c*clwr, 23S 

I Boariog, meobanfm of, 149 

, Bctkin of dldtalia en, 118 
atomy, 06, 97 
, ^jeaae, teaioos of. 164 
tatty degencTBtioD of, 313 
hyper trop hy, I(t4 

MUna sad Inions of, 164 
iBuad^ 142 

nMrtor oxeitant of, 344, 366, 37ft 
■iologyor, US, lit) 
ids, CAUtte of, 1 19 
at, 5 
animal, conditions inRiiondng, 140 
how niaintaiDi^d and regulated, 
140 
•troke, 232 

differentiated from lieat exhaua- 

tion, 188 
symptoms, 232 
treatmr'nt. 232, 361 
tinuM producinK urcatcnt amount of, 

141 
unit of, 141 

nhaustioo, differentiated from heat 
stroke, IBS 



. }andtrDatinait,217,2t8 

tenooa, 107 
Bam«titfi,32 

dnis8,~cKeckins, 3S7 

following eaairation, 2l0, 270 

mteraal, 187 

meUtoda of aneatinf , 239 

poatpartum, tpeatment , 333 
Hemorrhncio Mptiiwaaia, 196 

poat-mort«m teoona of, 177 
■ymptontiof, 108 
Hepatitis, acute paKaohymatoiUjJa do(, 
symptoma and tnatment, 238 

chronic intcnitilial, 170 

nppearanee of liv«r in, 170 
Hepatiuitioii, gny, 160 

puliDonary, """"bw in air<ella in,106 

nd, 106 
Heteditary. 422 

diaea-KfB, 424 
Hr.n>dity, infliienno on ofTspiinit. 423 
Hermaphrodiaiu, 341 

cxtemul avxtiul orEanii in, 341 
Ilcrtiia, clnwification M, 244 

defined, 214 

diaphraEmalic, i^mptonui, 265 

in^na], symptoma and treatmeflt, 

ineduotble, 244 

of bladder intn vnRina, 839 
Teduetion of, 336 

redueibliT, 244 

umbiliml, trratmmt of, 267, 330 
Heroin, action and uhm of, 363 
Hiaiologiciil imntomy, 107 
Hobbles, USD in cwtinR, 298 
Hob, methods of meditiutinK. 379 
Uo^duleia, symptonu of, 19ft 

euMB of, 105 

drio&etion in, 401 

immuniKation in, 303, 394 

eimultanoous method of, 394 

lesions of, 178, 179 

prophylactic mcjuninw in, 196 

senim, how obtaiaed, use, 394 

treatment, 196 
Hoof, uutomy, 102 

socrrtion of, IftO 
Hoose, 21ft 
Hoove, 220 
Homs, anatomy, 102 
Horse, evolution of, 427 
Uorae-pox. symptonu and trrfltmcnt, 106 

causCH of, and cictinotion, 106 
Hoven, 220 
Hunior, aqueous, 101 

of the eyn, 101 

vitreous, 101 
Hunger, cnusi' of sanation, 130 

ranntte, sM Chronio aquamotu ecaema 
HumL. 218 
Hydrurgyri chloridum roite, W 

ohloridum eoreoslvuffl, . 
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Hydrnrsrri, iodidura rabnim, M6 
HydrocarlM>nH, ^t, 41 

differetitinlcd (rom carbohydraln, 34, 
41 
Hjrdne^ •tvrilily from, 337 

BjnnptoniB uia InaUnMiti 374 
QjrdiOMph^UB, 308, 322 

chroaic, cmiwv. itymploms Kcd tront- 
[u»il,230 
pntlialoEy or, 173 
dyatoci* from, 32i2 

how o^vKome, 322 
Hydrogen, 13 

an rlomcnt of protcid*. 114 
compamd u-ilh oxysBn, 17 
dioxide, IS, 16 
sulphide, pivpuntiaii of, 23 
llydropa uteri, nima md tiwtRMnt, 327 
Kuiiiii, 327 

i^um-x, n-niptoiiui and tpcatmool, 
3^7 
Hydrotlionx, cauaoa and aympuitis, 217 
kmom, (as 
operation* for, 263 
tnBtini-nl, 217, 283 
Hygiene, 397 

men! aiK) milk, 40S 
HyjCKSCopic druK, 343 
IlyiwriERiiu, 153 
cerebrnl, 232 

dilT^ivtiliulMl Trom oerebnl an- 
ipmiii 232 
Hype rido Ion ifi, 40 
Hypyrpiiu.-a, 124 
llvi»rtro|)hy. wiu«cii of, 1S8 
Ilypiiolir. 3.W, 308 
HyjKiblHat, (unction or, 3Ift 
Hypntlrrnia, llnruUi, 235 

liypoglwiisftl niifvc, Miiitoniy, 81 

function of, 140 
Hypo-uolonic, 40 
H>-po«Utic oMignttion, 166 

Ictvnw, CAUKB niid lymplonia, 230 

pAlholoKy or, 170 

TelatJvo Eravity of, in doR and horac, 
221 
I loll m, annti^Riy, 8S 
IllutniDnUnji uMi, 22 
Immobility. 230 

naiUH^, Hymptom* and tmttment, 230 
Immune boilv, 190 
Inuuunity, 1S3, 185, 302 

■cqnired, IftS, 302 

aotivR, ISft 

CODffrnital, 302 

■iBlund, 185, 392 

pudve, ISA 

wiellca otjjSS 
InunuDtution, 382 

ia infocu'ouB diwoMra, 393 
ImpAOtlon, intwTJnHl. 221 

of ainnHuni, 220 
Imperfontv onut, trrattacnt of, 340 



ImpK^iatiOD, nTtifici>l. 315 
Imprcgnator, nsn of, 31 A 
In-brndiii^ 422 

IneuwntMn^ in inguinal maal, 223 
iMOBBpatibility, 6 
dwinkal, 6, 363 
pbannDceutiotl, 6, 362 
pbyHcsl, 6 
phjvoloKicid, 0, 352 
tJicrapputic, A 
Indox, opeonic, m>« detenntiied, 18S 
IndigMian, a<nit« (puttie, 221 
CMat*,221 
ptMCtJption for, 386 
ByiDptoma, 231 
trcatmcDt, 221, 361 
siirpml, 36G 
Inevtin, utenn«, 320 

syniptotna and trmtnwat, 335 
Infarct, 105 
InfMticni, 1&3. 184, 237, 240 

riae tn t«m|>eratun due to, ISS 
Inlcctioua aboruon, ■«« oboitMa 

uwmia, cauaea and ch&mcteriatka of, 

207 
diaraM, 175. tW,400 

sfgenta in devekptnent of, IM 
diainfeotxta in, 400 
Inferior manOft, anatomy. 40 
Innilmtion, fatty, ISA 

diRi-rnitutU^ front fatty dtp*- 
omiioR. IS6 
Inflammation, cfttatnal aymptoma of, 15S 
onuaea of, 241 
dMBfication of, 242 
deftal«d, 168, 211 
ptOBMiof. 158 
productive, 158 
serous. 158 

symptimm and InuUment. 241 
tttrniinntion of, 249 
tbnia chanicM in, 168 
uae of cold and beat in, 242 
Influratn, cauann of, 301 
ecllulitic fonn, 199 
dillctentiat«d from oontasioui pleun^'' 

pnoiuuMiia, 103 
aymptoms, 201 
treuttni^Tit . 3UI 

modnm forms of, 201 
Infusion, dnlincd, 351 

saline, indieationa for, 382 

mRtliodn of administration, 383 ' 
InRiiinn] <'Anfil, nnjtlomy, (Hi 
Inhibition, defined, 14fi 
Iiioi!iil:iliun, din^iowtic. IM 
Insolation, 232 

differentiated from bent futhaaatiae,' 

188 
■ymplonis, 233 
Uctttinent, 232,361 
InauSicieney of caidiac ralm, 212 

causee and syrnptoma, 313 
tnatuent, 212 
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imumum, uMomy, 88 
kamfh of, in hone, oow knd dos, 88 
mS\,S8 
IntnulennnI tuberculin test, 103 
InCiisniscrpliaQ, doiinrd, 223 
gBoant, moet liablo to, 224 
progDoafB uid tnatownt, 223 
tynptonw, 223, 268 
iBTBCHUtioat eDMra moat liable to, 323 
>ynq>tota«, 223, 206 
tf»tmi-ni, 223 
> InverUae, 13», 130 
Iodide of potoab, 3dl 
lodinr, 25 

^H ooatpounda, mUods uul imm, 300 
^K itoM for doc and bone, 36tl 
^^^^ Sesoiml MdoM of, 366 

P 

■ lodo 

■ ipeo 

' Irid< 



Fpfepsntion and umt of, 26 
*\Mtor.i6 
tincture, iwm at, ^SO 
Iodoform, dcrivntion nS, 3Q 
in cbranic metritis, 332 
io{. 3«. 3o0 
Ions, 2 

Ipeoae, mUodb and una of, 372 
■n emeatoiBDt, 872 
doM lor dog and bone, 372 



N 



(or eats and sirine, 370 

in Dorcr'a powder, 378 
IridocyclochoroiditiJR, 174 
Iris, anatomy, 99 

[umtUob at, 14S 

iaaarvation of, 148 
Iron, 81 
I caiiMMMte, 32 

^K cut, 32 
■ dkloride. 32. 348 
^m UMSof,365 

^H mrapouncb ol, 32 
^^^^ ooeunoBee in Datura, SI 
^^^noiea of , 32 
^^Vphoaphato of, 348 
V^ uaM0f.^.d68 
^H preparation of, 366 
^1 rediiMd. 32 
■. d0Mor,3fi6 

^^^Baalts oi, uaeo, 346 
^^HMquJoiiidB of, 346 

^V nlpbate, 32, 348, 3W 

^B pnpatatioD of, 32 

^B usM ia madi ci n*, 32, 36S 

^B tmnii^t,32 

^^ bdhMmiB, difined, 162 

bohial notch, vunla and iwma paaus 
I throu^, 303 

I laduum, 51 

i fracturv of tuberoeity ot, 276 

H notch of, 303 
^^laonwriam, 5 
' liotoaic, « 

Jaborioo, 378 
Jaundice, US 



Jaundice, eauaea and aj-mptoms of, 220 
patludoDr of, 170 

i«lativegrantyo(,iDhoraeai>ddo({,221 
Joiuouin, anntoiny, S8 
Jonnc's ainpjuir, 203 

«ua?, 183, 203 
genua aubieot to, 203 
pntTDotion and symptoms. 203 
Joints, fiS. 246 

chMrifieaUon of, 53 
(al«,»7 
letloek.U 
Joints, hip-, hotw and ox compared, S7 
bock, AS 

open, treatment, 246 
pathoIoKy of, 162 
ahouldcr, 5fi 

■DuaelM that Bex, GO 
structuraa oatedag into, S3 

KaryokinMis, 110 

KCTBjjIiylloti'lc, 290 J 

Kr-iiiphyllcHiii limup, aniktomy, 102 
Keratoseaoue mcimbranc, anatomy, 102 

fuootion of, 150 
Siiam, anatomy, K 

fabod mpply oF, 96 

ooaimttA with Htm, 112 

oapnle of, 136 

dntulation of blood in, 122 

fiOrtieal layer of, 137 

ellminatioD by, 110 

fimction of, 138 

of hone snd ox compared, 9S 

seoretjon of urinp bv, 137 

Btruclurts of, 109, (37 
King svetcni of ^'entiislion, 396 
Knuckling, cause and treatment, 281 
Kunael'a traatment, 330 

Labor. 330 

care of dun after, 32<'S 
eisoB and stagaa of, 321 
LMhrymal apparatus. 101, 146 
bono and caoal. 101 
fistula, tntatmont of, 2S2 
gland m the ox, 101 
of hone ojid ox compared, 101 
esc, 101 

secretion, function of. 149 
Laetase. 136, 130 
Lamcncee, hip, 384 

^mptoms and treatment, 284 
TKrietiNi. 284 
ehouIdcT, 2T7 

■ymptoiaa and treatment, 277 
stifle, 286 

symptoms and treatment, 28G 
troehanterif. 284 
IjPHJM^ aensittve. 103 

funeUon of, 103. Ifil 
LamiiutiB, acute, oauaea, ■• 
treatmont, 395 

pstbology of 
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LAminitui, chronic. 305 

pntholoKy o(, 175 
pmrpenl, in mare, cautn, ■ymptcou 
and treAtnuent, 336 
LttinpM, defined, 242 
Lanolin, aourM, ]3£ 
L«paroioniy in Uie cow, 306 
inaicstiniw for, 386 
LAcyogiUs, B«TUl(.-. 194. 214 

diffcrrntinliKl from ftcute pWyn- 
ptU, 104 
lAiynx, &iia(«iuir, S2 
wtiloMof. 92 
Cfntboliiini nf, 1 12 
motor nervF to. 147 

oflcct iif diviniun of, 147 
nerv« supply to. 82, 92, 147 
wnaory aerr* oi, 147 
LiiLt«nU cftitikgM, nnatoiny, 103 

(unetion of, £7, 150 
Lnui^ing gas, 18 
I^iw, ArofCBdro'ii, 12 

of ixinstAiil or dofinito pmportioiui, 11 
of multiple praportioiu, U 
UxntivM, 344, 365 
Lead, 28 

ac«tat« of, 35, 368 
antidote for, 30 
chamber prooen, 24 
poisoniDg. 192, 324, 380 
in cattle. 224, 380 

dyiDptoBUi and tmttnwnt, 
^,380 
wa^i of, n<;ti(in. 28 
dow, iiw«. 36S 
L(*ch, hiwae, 213 
Lpns, crynUtlline, aimtomy, 09 
LfrplomentDiciliB, 173, 231 
LcitioD, prininr>' aiui secondary, IM 
I^ucnryif!*, function. 116 

T&rictirs. I IB 
Loucoeythiemiu, d*ifin««l, Iftl 
iiouoocytofii*. drEncd, 162 

diaraecs in which ocoura, 162 
reUtion of, to phagoaytiW. IS2 
Lnncorrhrrn, 331 

eymptoms and trratmnnt of, 331 
Leulcsmu, definition of, 102, 207 
Lioa,286 

ligamoote. broad, of livttr, 80 
of titarus, 81, 98 
Galcaneo-cuboid, 50 
c«]oan«o-i»atetanal, 69 
ilioMcnt. 302 
of olbow joint, 55 
of fMnorntibinl orticulatioD, 28 
of fetlock-joint, 50 
of hip-jomt, 57 
of honk-joint, 58 
of kii«»-joint, 56 
o( iiver. 89 
of polvw, 302 
of radiocarpal-joist, 5f 
of shoulder- joint, 55 



Ligaments of vertebnl artioalitkiMv M 

cJaatar, 60 

Poupart'R, OS 

prepulilc, rupture of, 367 

round, o[ hvrr, 89 
01 (itenia, 01, 96 

ncnadfttie, 303 

■upcnaory, 84 
apnino(,S81 

utero4TtuiaD, 98 
Idgnmratum nuclun, M 

elastic fibraua tJMua in, 100 
Light, 5 
Lighlnini!, dntlh by, 155 

lealoua, 15S 
liffikna, ceeoobadllua of, 201 
LtDM wator, 30 
lineoln eh««^, 42S 
Linguatula benoidM, 318 

aniaMb infested by, 218 
dlagnovia and tf«aUnent> 318 
Linarrd ml, actkiiia and doaes, 371 
Liquid, metric unit of, 353 
Liquor atnniJ, 314| 316 
funetiona, 314 

plumU niba«et*tia, 3S7 

prepatatioo and tioes of, 357 

potainit ancnitia, 33 

BaoKMinia, 108 
Lithium, 29 

aalla of, umw. 347 
Lirer, anatomy, S9 

blood supply, 66, 00. 131 

(OBVMwiwilh bdixy, 112 

cdrrhotic, app«*ranco of, 170 

fiitty deEeneratiaD of, 156 

fluko,^ 

fuIletion^ 13L31JJ 

ligunonts of, 80 

Harm supply, 90 

of horse ana ooc oompucd. 90 

of tliMp and swine cotn^red. 100 

rot in ^tirrp, xm Dtatomiasii 
Lobelia, properties and usrs of, 306 
Lochia. 332 

rommon in all Animal*, 333 

treatment. 332 
Loco poiBomnf, prevention, 230 

vhca aod where cnaofitic, 230 
Luftol's sohition, 3A0 
Lumbago, 104 

dtstinKuixhedfron acute sephritis. tM 
Lunar botne. aoatcaiT, 40 
" caustic, pnparuoo o'lST 
uswin medirinn 2T 
Luags, anUooty, 99 

UsodS^W.n.M 

dironie pasrira Imwwain of. 166 

congeation of, IM, 168, 216 

elimmation by, 111 
npiihclium of, 112 
function, 124 

number of toben in dog, tunas, ox. pig. 
•ad sheep, 03 



LongL cedetM ol, 168 



1^ ocahMputdnriaeeoBtpared, 109 

^m Luntion, cmim* of, 2*7 

H deKned, 247 

^H pttMllnr. 286 

^B HjnipUitns nnd tn--iitmcat of, 2S0 

^F Lympfa, appe&raim, 117, 133 

■ capilkrioi, 133 



dncribcd, 133 
s Bikini 



flow of, 134 



foroesi 

tuocUon ol, 13 

involved in diatMNS of ooomhiUto 
tiBniin,134 

sourcBf >p«cr«. nnd vemelt, 134 
LdrmirfiacagUM, 134 
l^rophwipoeas, 105 



I.ytnpliwngHin, tieitlP, Ifll 



fiMitintcd (rom farcy, 101 
24« 
24» 
qiiaoMie, ITS, a04 

pro^ioaii &iul aymptoms, 2(M 
intoctious, 17e, 204 
patbokiRy of, 170 
s\TQptom8 and Ueatineot, 349, 379 



Lj-mphutir RlaodlL 7A 
■■ try. 7* 



anikry, 

brobchi&l, 7S 

iIuC(7A 

OVUmI, 7S 

DMMDteric, 70 

Dacnauin, 157 

of the thorax, 7S 

popUteal, 7fl 

poatarior onrvicAl. 75 
iDMlluUna], 7S 

precnirnl. 76 

pimmpiiliLr, 75 
syBtom, luiictiou of, 133 
LympbaticH, 74 
Lynpboid tMue, 75 
Lywia, 393 

MaoiMcopiic, 1S5 
Mapwetam, 29 
enTbotMte.SO 

cocnpounik iiacd in mMliciD«', 30 
giilpliAt«, 30 

Mtmiouitntioa uf, to oow, 3B5 
dMtiaguiahcd from tiae KulpliiitG, 

31 
pnpMmtion of, 30 
HMpwtite,32 
Mangiant odema. 197 

wuae and ooiinid of. 197 
difforantiabrd from anthnx nnd 

purpura hemorrhaition, 188 
ariBntoina, 197 
jpuatule, I9S 
Mall^, 183 

ArtaocoiM t<«t, 190 
inmdanaal teat, 189 
Opfatliabnie UM, 190 
test for gUndent, 180, 190 



Malleia test for p:laiKl«n oompaicd vith 
nggliitinAtioD, 180 
oourse to be pursued in, 180 
Mslpigliian body, 123 

oorpuactca, aoktomy, 104 
Mktpraetie*, 432 
Mahaae, I3S. 130 

HaBuiMryduct, *b-noai»of, ayiaptomaand 
treaUnent. 37fi 
glaad, anatomy of. 98, 305 
funettoD (U, 30S 
of tim biteb. 08, 30a 
of Ui« cow, 98 
of the marc, 152 
MiunmitiK, «ik Msstit^ 
MaQCc, defflodectio, 236 

nymptoma and traaUDeni, 235 
dispORiion of eueaat, 409 
roIlt<)ulai%23fi 
hunger, 230 
pruamptJon for, 384 
paoiopUe, Xa. 236, 40< 
■arco^ic, 234 
symbiotic, 334 
tmtment in dot, 373 
Han. Meal blood, 424 
Bdai«isa«,22 
BlatBh'a test for anenic, 33 
Haaaaee, effect of, 308 
indicntion for, 368 
Maslitts. 27S.376 

a Kijuel of oowpoJt. too 
iioitn, in ths oow, 335 

eauam, avrnptooia and trcafiieiit, 

3;(5. 3S5 

punilent, 275 
treatnMDt, 326, 275 
Moaturbalion, oauae of atetilhy, 337 (hs 

Ooaniam) 
Materia tnedica, defined. 342, 3S8 
M(K}iie«n'a operatian, 2.;2 
Mnuly pnrlc, 408 

motnod of detoctinx. 408 
M«ai. of liurae and ox eorapaicd, 412 
Meat and milk, hygiena. 403 

ioroection, munidpal and StatO, 

Meconium, rvt«ntion of, 338 
Mediaatiaiitn. anatomy, 05 
Medicim-, d.-UMifiii), 381 

thpfirj- nnd prsrtic of, 180 
Medicinee, kiaaa accord iax to nmeral 
action. 365, 381 
mode* of adminintration of, 342 
compariaoD of, 342 
Medulla oblonptta, anatomy, 77 

funotiona of, 145 
Mdbamiao glands, pbyeioloKy, 148 
UelaDoaaroomata, 100 
animaia fount) in, 100 
poaa appearanoe of, 100 
Mekaoaia, oauao of, 160 
Uenlwana tympani, anatomy, 101 
fuuotioo, 101 
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Membniui, ptnulon, 151 
Meabnae, DeMOinet'*, 100 
kfvntogimouii, 103 
mucoiu, lOS 
nictitoai, 100, 148 
of Corti, I4& 
of Reimer, 149 
•orous, toe 
t^intMiuc, 101 
MeninKii-is. 173 

oerebml, symptoms of, 231 
oerebraaptiuil, Bymptoma of. 232 

hypenio meftsuree in, 402 
nrinnl didereotinted from nsaturia, 
102 
MeDstruation, oausea of, 307 

in bitch, nt. c<nc, and Km, 300 
not indopendeDt of ovuiea, 307 
Mereuriftlimn, nntidob? nnd Rj-mptomi, 3S9 
Uorouiic chloride, 7, 28 

utidotes for, 39, 383 
propertiM of, 28 
M«r«uroua i^loride, 11, 2S 
ptopeitica of , 28 
Mercury, 28 

compouods ubmI in medlolne, 28 
poiauning, antidote and ■ymptoma. 

38» 
prapamtioDS of, 345 
MerillAt'a opemlion for ehoke, 268 
Meaoblait, tunolion of, 318 
MetabdlBB), 40, 138 
diNMHel,20S 
of nutrition, 138 
Metoearpiu, frarture of, 282 

gymptonui and trontincnt, 282 
M«Ulfl, S 

alkulioe rartJi, 29 
bell. 12 

distiuKui^i^ fi^in nom-CDetal, 9 
Metoetoaia, defined, 15S 
Methiemoglobin, 118 
Methylene blue, tiSM, 37& 
Metritis. 173 

eUritity from. 337 
Metrop«ritoniti«, causes and treAtcnent, 

331 
Metrotomy, indientiont and operation of, 

320 
Mirrococcus, 179 
MicroOrKoniamis acid-fast, 181 

puft-producio^, 181 
MicTDKopic, iUfi 
MicroBpint, 179 
Milinry tubercle, 178 
Milk, 41 

adi)tleral«d. 41fi 

bucteriiil nnftlynid of, 418, 419 

hitter. 417 

blue, 417 

butter fat in. 42 

osrtifiMi, 414, 413 

claaifleatioD of, 416 

cow's, coioposuoa of, 41 , 1S2, 31 1 , 413 



Milk, dftneera of iafeolion In, 418 
dirty, 418 
dinasM trenamitted Uirouab, 41S 
»ttt'a.4]4 
Kyfleiw, 408 
iaqjctfed, 416 
mve'R, eompaiMl with «oir't, Sll 

rampoMtion of, 152, 311 
paaleuri*ed, 418, 417 
preaervatives iMcd to, 417 
piuin, 417 
Rd, 417 
ropy, 417 

Bour, mioro&rnuuana ouBiiifc 418 
HMiing of, 42, 418 
«taBdMds,42 
Merilized. 418 

MRptococei in, wgiifiomce of, 418 
aupproMion of, 417 
teal (or borio aoid, 418 
(or farmaldehyde, 417 
for paateuriutioo, 417 
f«rsalieyUaaead|4l6 
for aodium bl<«rbonal«. 418 
foraUrdi, 417 
typlioid itennfl in, 418 
uterine, 182 
Milk-fpvcf, patholoKy of, 173 
MitoHis, 110 

Mitral stcnoais, ohanpa (oUowing, 164 
Mbtur«, diflincuislwd (locn oompotind, 9 
Moleoulftr rcptiukn, 4 

we^t, a 
MoleeuS, 3 
Monad, i 
Morphine, aetiona and usea, 354 

on doK and bone oompaiod, 378 
de&DMl. 3iS4 

done for dog and liotae, 364 
poi^ining by, Fvniploaia and tiea^ 
moDl. 35"i 
Morula, tti»x of. 313 
Motor oculi nprve, 79 

funrtions, 148 
Mucous menibmne, 108 

eomparcd irith aeroua, 108 
location, 108 
aecntioB ^trie 129 
Mules, ooBiparca with horsca, 427 
Multioepe multioepa, 231 
MultiiurotiH, 309 
Musric^, .iiiconcu*. 60 

anterior extensor of tbe meUeaRNM. 

60 
antrrior cJrteoMr of tfao phalaagna. 6S 
bieepe braefaii, 61 

fprooria, 62 
bl»chintu<. m 
braeliiocKphalieus, 60 
caput magnum, medium and parrmn, 

CO 
weiDaater, OS 
deep digital flexor, 81 
diaphragm, 68, 124 
eipintaQr. 124 
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Muscles, cxUiiMf pedk and ndbagtnu, 00 


MuBolet^ temporal, 60 ^^^H 
tcnaor faaoia fnta, 62 ^^^^H 


nxWmiU flexor of the DiatMBipua, 61 


6exor bfMhii, 61k 61 
Bexof oupi TMllaIia,<ll 


terea major and minor, 00 ^^^^| 
libialk aiit«hor, 63 ^^^^1 


H Bexor carpi nliwrii, 01 


trieepa.60 ^^^H 


■ flexor DwUcupi mediia, 03 


ulnana lateralis, 61 ^^^H 


■ flexor DwtaUni, 63 


unatiipcd, lOS ^^^H 


H (uoetion of, 142 


vaatuaextomuB, intemus, iotemediua ^^| 


^K giaUocnemius, 63, 63 


and latenti-i, 62 ^^^H 


■ gucUiM, 62 

■ luteal. 62 

^1 nvkt <iDlii)iip, U 

■ beurt, 142 


ToluntAry. 108. 142 ^^^H 


Uiucular conlruction, 142 ^^^^H 


chomioil changn iii, 142 ^^^^H 
phnwH of, ^^^^H 


^1 biinwrabs obliquus, GO 


excilsbility, rondiliooecnh&nnn|[,143 ^^^^| 


■ OiopKue, 62 


ronditiuns iiupatriug, 143 ^^| 


^V iiwpirmUtfv, ftS, 124 
H intereoetu, lU 


Mustjird, 3118 ^^ 
an eai^tic. 365 1 


■ iDtcmal flexor of the metMBipua, 61 


dosL- for dof[, 365 * J 


H intortiAl obtunttor, 62 


aa a bliFtrrinK nsrot, 360 ^H 
Mydriatic, 3o<i. 374 ^H 


H iovalimUn', 142 


■ kinda of. 142 

H Lilenil (liitittil oxlcDxor, 63 


Myocarditis. 165 ^B 
MyoIoE)^, 59 ^^1 


H Ulimimua dorn, 6J> 


Myomn. 161 ^^^^H 


H krator liumeri, BO 


Mvotfilis, caiiwui. 248 ^^^^H 


H levktores ooctorum, 66 


defined, 21S ^^^H 


■ loDR digital BXteuar, 63 

■ longimmui^ <Ioni, 64 


symptonw, 248 ^^^^| 
Myotic, 356 ^^^H 


H longut mlU, 64 

■ fflSBMlM, A» 


Myotomy, caudal, object of, 277 ^^^^| 


^^^^^H 


H inaatoldoliuineraliB, 60 


NubhI kI^pI, 101. 213 ^^H 


H oblique GxtniMor of the metacarpus, GO 


caii-vji of, 213 ^H 


H oblique flinor of the mctscaipiw, 61 


dilTerenUaled from ((lacdera, 191 ^^| 


H obliquiu abcloBiiniB, 64 


syTDptoma and tnatincnt. 213 ^^| 


^B libliquiM I'^iiTnitui, 6S 
^1 obtunilor, cxtcrntin, fl2 


Navicubr diaeaae, patholooy of, 163 ^^^^| 
■hoflth, Roatomy, 66 ^^^^| 


^M 61 braciiiul r^i^fln, iM) 


bone fracture of, i!M ^^^^| 


^M «rf bopi^ panuoio in, 174 


rliaRAM! nf, 202 ^H 


H of rapmtion, 65, 124 


syrnplomi and trea tinea 1, ^^| 


^B of ahouldor joint, 60 


292,297 ^H 


H oroohvoidcuB, 60 
H petboIoKy of, 174 
■ pumtoutua camoaui, 64 


Neorohnciltaw, cauac aad forms of, 183 ^^| 


Necroais, 157 ^^^^1 
bacillua of. 1S3 ^^H 


■ pectineuB, 62 


oaaeation, occurrenoe. 157 ^^^^H 


H pcrfoDuw, 61 


oongiilntion, 157 ^^^^H 


H perforalLM, 61 


liquefaction, 167 ^^^^H 


H peroneu«, 63 


NegntivL- plia-v. IA4 ^^^^| 


H pcroneuK trrtius, 63 


Negri bndirfl, 170 ^^| 


H popIit«U8, 62 


Nephritis, aoute, 194 ^^ 


H ptuiiut, 82 


caaU found in, 171 ' 


H plervfEoid extcmua nnd intemuii, 60 
H quadretua femcm, 62 


CAUMW and tTrntment of, 210 


dtBtinicuiabnl (roin lumbago, 194 


H retractor coatn, 65 


from lumbar rboutnatiatn. 


H •aerococoygutl, 64 
■ aartoriua, S3 


194 
poaa patboloKy, 172 , 
chronic intrrstitiat^SlO ^^^^m 


^B aemimerobnuionB, 62 


H armitendiDOiua, ^ 


eaMa found in, 171 ^^^^H 


^1 aerratus anticus, magnua, poatioua 
^1 and thoraciii, 65 


poaa patholoKy, 172 ^^^^H 
Nemw, abduceui, 80, 146 ^^^^H 


■ Btriatod, 106 


a«ot»tJc, 80 ^^^^H 


■ atriped. 108 


afferent, 143 ^^H 


^1 and uDxtnped coropnrnd, lOS 


auditory, 80, 147, 149 ^H 


H aubaeapulohyoideiM. W 
■ superfieUl dlciUI flexor, 61 
H aurgeiy of, %L8 


atiaiy, 100 ^H 


oceliac plexus 87 ^^H 
cranial, 78, 81 ^^^H 
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Hema, deeeHbed, 107 

Slital, 8t 
erent, 143 
f&ci&l, 80, 146 

function of, in Mcmtion. IM 
gkMBophaiyDBeBL 80, iw 
^po^omO, sT H7 
mdiui, 81 
motor, effect of olMtric Miiuulatioo of, 

146 
moton>ou)i, 79, 146 
oirsclorv, 78, 146 
oplip, 79, 106. 146 
pBttwtioURi, 79, 146 
phraaic, (unotiou ol, 146 
plftDtar, SI 

pDmnDogutric, 80, 147 
iwUaI and «iaUc, 81 
•diiUe,82 

Mnaory nDd motor oomparvd, 144 
epiual.TS 

cHuct of divinion of both rooU of, 
144 
of [iiferiur roots of, 144 
fimnUoQei of, 144 
Dumhrr of, 78 
eptiuil acoctmry, 81, 147 
Kiirgtry ol, ZiS 
trifaoiut, 70, 146 
triRTiminiil, 79 
tmrhlcnr, 79 
lynipujiiUo. 80 
vaKus, 80, 147 
NorvoiM Byslem, 76, 143 
ccrvbrospinal, 7S 
dov(>lopni(Mit of, in the l<rtu«, 317 
influcDoc on irorotion, 146 
patbologj- of, 173 
iQ'm pathetic, 83 
ftinction of, 147 
Nvumctomy, aDWriur tibial, 280 
high pluttar, 284 

indicntionii for, 2S4 
relatiou of iirt*n-.v*in, norve 
and Utndon. 281 
modiiui, indjcntuHu for, 283 

Htructures aevttvd in, 106 
poBtorior tibitil, 280 
tiifnciiJ, trchnic of, 203 
unfavorablo raiulta in, 248 
Neuribmioa, 107 
Neurology, 76 
NouroRia, IGl 

Nturotomy, unfavorable reaulta in, 248 
N«utratiKation, 4 
New-born, asphyxiate, 338 

oyanoais, oauara and symptoma, 341 

treatment, 338 
diftrrhcsa in, 339 

oaiuw oud trvutnient, 330 
diieaKfl of. infeotioua, 338 
DOD •infectious, 338 
Nitrate of poloiih, ive Pottutaam 
Nitric acid, preparation and uses of, 19 




Nitric add tonic, 367 

oxidft, 11, 12 
NitJOiten. IS 

an clMuent of |irot«idB, 114 

cotnpnird with Oityeen, 18 

function of . 18 

oxide* of^ 18 

prepanUioo of , 16 
NodulvdiMeae. 100. 413 
Non-oMtBl, 9 

Nutrition, melahoUnti of. 13S 
Nux vomica, duae of fiuidextract, '■ 
uvM, 357 

Oats, dieoiiaal eompocitMn of. 139 

oompared with com, 139 
Obetetrioa, 301 
ObMetriRt. diaadvanlaRB of. 322 

vetennaiy, 332 
OciilarBbefttb, phyaiolcey, 14B 
OcFulomotorncrra, 79 

ftmetion of, 146 
(Edanui, IM, Ifi7 

eaueea, 1S7 

diften front secnKion, 112 

oS the Kinitbi, 214 

ayiiiptoma and treatment, 214 

of the luoM, eauae, 168 
CEjophngortomiaaii, 160, 413 
CEs<miacDtooay,264 

JAdMlBeTZU 

CEa(q>hR«i«, anatnroy, 86 

(EatruB larvn, in Ihroul of Mtipeds, 211 

Ofliflia] pteparatjon, 342 

Oil«, ca«tor, aelion and duw, 371 

crotoRj WK Croton oil 

(luvntiHl, 34 

(imi. »4 

linned, action and doae, 371 
OIein,41 
Olfactory ncrvo, 78 

function o{il<6 
Otiftemia, detined, 207 
OliKOcythBmiK, deflnittoB of, 207 
Otnasum, anatomjr. 88 
OmpbaloidilebitJa, 340 

cauaea, synptooia and tnstatttil, 310 
Onanisn, (rt^nlitv from, 337 

correction of, 337 
OAphaieetoniy, in the bitch, 274 

in the inaie, occidcnta, 276 
06phoriiis, 173 
(JpcD joint, treatinenl of, 246 
nphthnltnia, periodic, 174 
pathotogy of, 174 
proKBOdo, 260 
symptoma and UMtmcat, 230 

eantagieiiM. aninuU nffcct/x) by, 251 

dianioaia uad treacnieui, 2St 
Opium, ao«e for cow, dog and horae, • 

Keneral aetiona, sooree and naea, • 
348 
Opaonic index. 183 

how dctennined, 183 
Optic ncrrn, anatomy, 79, 100 
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Optic lutrvn function or, 146 
thal&mi, an&tomr, 77 

£«l«, 153. 173 
oaaMa,273 
aterilily trom, 337 
■ymploiiu and UMtawnt, 373 
tM, abdoauMl, Mtfaology, IW 
dimiaBtlng. 110. 113 
Sanito-uriQitfv, patholoc, 171 
otaeeretkiD, 113 
IwpintafT, pathology, 166 
Man, 99 
vilftl. 113 



I 



Oraum, 308 

Oa iBBoiDinsluRi, 81 

<ox», 51 
Omoaui, 41 
Oateirioty, 44 
OMeoooft, 161 
CMMBMttcia, 102 

difhrnniininl from tmUmfontm, 192 

In pncuBoey, 327, 335 
tmUnenl, 336 
CMMxnydiliii, defined. 244 
Orteoporoais, 193 

BOuneof, 306 

' from (Mit4y>niftliidit, 192 

- «'. '«3 

iymptonui and (emiiiuition of, 208 

Imtiiirnt of, 200 
. _ ilil, dgfiwd. 244 
Ot4MtlHm of <k>K, trcsUnent, 2S2 
Ovsriw, uutomy, 07. 306 

fihaupM in, alter fecundation, 307 

oonditiorui of, causing aWrilily, 336 

cyntjg, 337 

pntholoxy o(^ 173 

during menatruation, 306 

extirpation of, in bHch, 274 
m mare, 275 

funetloa of, 30S 

bow located, 338 

of oov and marc eompRr«d. 97 

of mare, eow, ihvop. kuhI, pig, bitch 
and rat n)m|Htn.-cj. 905 

pitted in old nt!(^, :ilM 
Ovanotomy, in Uic bitch, 274 

in the marr, nccidrnta, 275 
OvidiMti,306 

fwulion of, 308 
Ovioe eaanoua lympbadcnitiii, 413 
Ovtint, impregnation of, 3 to 

ioumey of, 310 
Oxidation, le, 17 

rs|»d and slow, 17 

<hytw>lS 

nil dement of proleids, 1 14 
eorepaied with hydroKpn, 17 
mrapuedwith iittroKtn, IS 
how carried in binod, 1 18 
preparation of, 18, 17 

OxyhMnofdobin, 118 

OxyuriH ctirrulu. Z2n. 227 
oqui. 226, 227 



Oxyura carvub,jprMcripttea for, 33S 

nustieodea, 227 
Osono, 17 

Paehymesiincitia, 173, 231 
Palmitin, 41 
PuIputioD, IM 
Panaritium, 241 
Pancreaa, anatomy, 00 

blood and nerv« tupply oS, 90 
functioD«of, 114, 1^ 
relation of, la ijucoae in urine, 132 
rdationa of. 90 
■eorrtion, 132 
Paip«r-ekin diaeaae. 316 
Fua«rate«iH thorada, SM 
PUnW facial, 2S7, 299 

food oorrditiODfl eatiainic 174 
of the bladder in hone and dog, 269 
cnuaoa, Rj-mptonw And trcntnieut, 
200 
of the lipe, cniuKa, «yniptnma and 

trentmenl, 267 
of tlin miMlioitory inuodMi, Bymp- 

lOTUB mid ttvulmml. 261 
of thn pcfiia, cnuim, xyniptoinB and 

trraUnenl, 273 
oriionatinff in brain, ourti and pcri- 

Miciy. difTmrot'uiteil, 24S 
maial, symptoms and troatmcot, 279 
supmacnpulnr, onttse, nymploma nnd 
treatment, 278 
Finnhimotis, ^mptoma and Irvutmmt, 

niniitea, affecting gullet of ottl«', 210 
in itttMtJnm of the horn, 234, 336 

of the dog, symptoma, 237, 228 
in muaolea of hogi, 174 
in the throat of MlipMis, 313 

prvveotlon, ayniptonM and treat-' 

IQl-Dt, 213 

ofdoA 171 
ofhon336 
orhotae,2» 
of ehoop, 426 
of the eUn, 235 
Parotitia, ■ynintom* and treatment, 318 
Pnrii green, 33 

antidote for, 39, 389 
Futurient, aponkvi-. 3^10 

Sohmial treatment of, 330 
Mlunp^.330 

and iMurturient porctua diffor- 

cntiatml. 330 
in the mart', 330 

tauiMB and Ireatnutnt of, 330 
pnmdn, 330, 173 
Farturitioo, 321 

diacuaea foUoirin^, in cow, 327 
fptal <«nditiona inlerf«rinii with, 331 
siltii and ftiiKi's of, 321 
Patelln, duiplarpinmt of, Kymptonu and 

treatment, 286 
Fidiaienio, defined, ISO 
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Pathology, defined, 1S3 

■peouJ, 153 
Feanoa'a solution, 363 

doM, prepuKtion and tUM, 355 
Pedal bo&e, atuktonjr, 49 

flouMetioo of hoof wall with, 108 
Padima, 423 

depends upon, 423 

tbJW- of, 423 
iVlvis, uticiuations of, 302 

bones of, 61 

oonlm of owifimtion in, 301 

dofinod, 301 

diameters of, to cow, 308 

dnoaseaof, 276 

fracluro ol^ 276. 277 

(iinoUon of. 301 

liumenta of. :i02 

of hotse nnd oi: onmpnred, £2 

of mare, mw. alii-vp, goat, bitch and 
cat ooniptiRd, 301 

of shcdp and cow comparwl, 302 
hnetraUnR strwt nuil. fttruvturat in- 
volved, 106 

traatniont, 296 
Peola, amputation of, 273 

of hone, ox and dog «am|)and, 06 

pamlysis of, cnOH', syraptoiu and 
ireatinent, 273 
PWitnd, 4 
P»psia. 12C, 1'J8, 120 

pivpurution iiiiJ prcipertioa of. 363 
Ft^rornlitK" cninpantion. drumtination of, 

11 
Peir.herun. cliaructi^nHlicii of, 424 
I^nrtliritin. drfinrd, 164, 246 
Pericanlilis. aculo, 164 

ohronic, ii-sionii, IM 

in bovino:, rjiiiHRi, pnivnntion, symp- 
toms and tnwUnpnt. 211 
l^riuiyBiiun, 107 

Period.ic ophtlutlmia. irc ophthalmin 
Pcnoetitis, aseptic. 244 

oBUsea, frymptom* and tniatincnt, 
244 

defined, 164, 244 
Perbtalsia, 130 

remcdicfl promotinK, 362 
Peritoneum, anatomy, 91 

part of epennatic cord, 90 
FOritonitis, 228 

causes, 228. 200 

pathology of, 100 

puL-K! in, \m 

sym|>toins nnd trentmont, 238 
Penipi ration, 136 

rITppt of inippnmon, 136 
Prtrolnim, turn. 37 
Peyer's patches. 75 

in cntarrhat entcritia, 100 
Phago<Qrt«, 161 
PhaBm^toKK, 111, 161 

method of Hlimulatins. 162 

relation of loucocytosit to, 162 



Phairngitis, acute, differentiated 

acute latTHgitia, IM 
Phaiynx, anatomy, 86 
Phase, ntvative sjid poaitiw, 1S4 
Phenitcctm^ 358, 306 
Phenol, souree. 37 

aotidot«, 40 
PhhttoHw, 272 

Pbkbttit, caiuns sDd dHii)ed^249 
I%lebolocDy,UMLicatioDefar,3e3 (secVe 

section) 
FUt0»on, 240 

Pbogphatte. how formed and uses, 363 
Phosphinc, II 
Phosphoric arid, II 
Rioephorus, 25 

allotropic forma of, 25 

SAlidotM for, 39, 38S 

oonjrrenoe, 25 

physical propertiiHi, 2ft 

SQiircr and lUN of, 35 
Phraicmidolhrix, ISO 
PhnaiitiB, 173,231 
Phyncal chanRP, 2 
Phyaios,l 

diatinguiiihDd from (themMtrr, I 
Phj-niologic action of a dniK. 343 

mit wlution, 40 
rhysioloKV. 110 

m stiuiy of the pmperUea of cells. II* 

ddUution, 1 10 

obetetri<nl. 306 
Phj-sostigmine, 36S 
Pia maler, anatomy, 76 
physiolocy, 145 
Pimwitation, bamomiuie. 166 
P!locan»ne, action of, 300 

mum- of, 350, 378 
PSIocun>uii. luHions, 378 

active |irijK«plsa of, 378 

comiMaitian, 378 

dose and uses, 378 
Pineal bodiw, vseeukr glands, 122 
Finlc-eye.iDeMtle, 2S1 
Pinform bona, anatomy, 49 
Pituitary ghnd, anatomy, 104 

viuKUlar gland, 122 
Placenta. !W 

ootytedonaiy, 1S2. 313 

dcralofxncnt of, 313 

diffuse, 162, 313 

function of. l^ 318 

how expelled, 331 

retained. 334 

pnseriptiim for, 3SS 

wamtj", 152, 313 
Plninliff, 432 
llaaoooccus, 170 
Planosarona, 170 
Plasma, 117 
riiwlitr of Paris, 30, 24B 
Pleura, anatomy, 04 
Pleiirisv, 216 

of the dog, 217 
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Pleurin-, lenoos, 167 
pnlsti in, 186 


Post-mtopophyses, S3 ^^^| 
Potassium, 347 ^^H 


flvinpioiat and trMtmtnt, 217 


aeeUte, 35 ^^H 


Pleunli*. acui* diffused, 217 


d0M,367 ^^H 


Icsioftii, 167 


DJiun. 31 ^^^H 
bicarbonate of, 29 ^^^H 


symptoias and treatment, 217 


Pleunvpneumonia, mc Oont. Pl.-Pn. 


bromide, 347 ^^^1 


Flexua, bnchial, uutotny, 81 
nrdbc, 148 
eiriiaa, 87 


cUomte of. 11,29.347 ^^H 


dose and properties of, 358 ^M 

mat, 347, 358 ^^M 

dtrate, doeo. 367 ^^H 


lumboucral, 82 


lMs«it«ri«, 148 


hydroxide, 20, 347 ^^^1 


pelvic, OS 


ioc^de, preparation of, 26 ^^^H 


Mbr. 148 


dose of, 302 ^^H 


Plumbi a«elAle, 2S 


UM, 347. 350, 391 ^^M 


Actions, dtloK uxd UMBH, 368 


DitraU^, 7, 11,29, 347 ^^H 


PltxinbistD, »<f Lend poiaonins 


action, 368, 380 ^^H 
doae, 36M8(> ^^M 
Nouroc, 380 ^^^H 


Pluriparaus, 300 


Pneuinosutrto nem, onatonij', 80 


Tunction of, 147 


usefl, 368, 380 ^^H 


lafluenoe oo heart, 118 


perman^nnate. ll,37ti ^^^H 
oHion and uiiw, 376 ^^^^^ 


PBnunonin, bronclia-, appcannoe of lungi 


m, 167 


sodium tnrtr«ti>, 7 ^^^H 


f^Rj[i«nous, 217 


Poupuri's liptment, 06 ^^^H 


pCBi-inortiMii appearaDoe, 167 
iiymptonu! of, 2 7 


Precipitation, 14 ^^^^M 
PrvfixM, chemical, 8 ^^^H 


^^K iBhalslton, 215 


Pngn&nqr, 311 ■ 


^^P eaiutia of, 216. 299 


care and food of animnla during, 312 H 


prevention, 215 


chanitos in blood, 316 H 


Bymploms and treatment, 215 
medicuial tieatinent of, 346 


diaeaaea incidental to, 336 H 


duration of, b biteh, cow, cut, man H 


povt-oortan unwaTuoOf 166 
symptom* of, 2lS 
pMlophyllum, uotiona and unea, 37S 
doiw, 366, 378 


and sow. 310 ■ 
eflHlAof indiKMtiun.313 B 


•xtnHJtorine, varietien of, 313 H 


imiltiple, poaition ol ftrtiis in, 314 H 
poaitfon of neiKliboriuK orgfins duriiuL ■ 


general actioD, 306 


aouroe, 306 


315 ■ 


P<riBOiiiing, eraot, in cnttln, 220 
tatd, It^ IQS, 380 


■iinB of, 312 ■ 
PreheotioD, or^nn of, 63, 85 ■ 


dlSercoitiated frocn fonge powon- 


in hoTKB, cattle and aheep compared H 


mc, 192 


126 ■ 


lorn, 230 


Premature birth, 318 ^t 


pan of animal examined in, 431 


Prepotency, 422 ^M 


lui'mic. 210 


Pr«wription for aj^tinomycofdii, 386 ^^^M 


FOiaons, 38, 383 


for acute IndiiteaLioD, 387 ^^^H 


frntant, 38 


for blister, 3S5 ^^H 


neurotic, 38 


tot bowed tendons, 248 ^^H 


mctaHic, 39 


ftor oatbutic sheep, 'JSG ^M 


PoU-evil, optmtioD for, SQ2 


for diTonio cmstipatiiin, dog, 387 ^1 


PolyevthnniA, defined, 181 


(or chronic eou|^, 382, 388 ■ 


Polypi, naaal, 2S7 


for flhionie eesems, doK, 385 ^^H 


ejmptoins, 257 


for cocaine, 383 ^^H 


treatment, 257 


for eough powder, 38S ^^^M 


pharynf^jil, trvatm«nt, 2S4 


for diitrrhcc« in ralvm, 383 ^^^^| 


Polyuria, cauw^ »nd treatment, 210 


Tor fever in liorM.-, 383 ^^^^| 


Poital droulaciou, 122 


for flntulont colic, 387 ^^H 


win, 74 


for Intestinal worms, 224 ^^^H 


rclatloo to abaorptios, 131 
Praition, oeplialoaaeral, 323 


for Unknent, 388 ^^^1 
for msng;, 384 ^^^H 
for puritative, 362, 384 ^^^M 


obrtotnci, 320 


riitht wphalo-itial, 324 
NbLTno-nbdominnl, 334 


for rinpronn, 3S7 ^^^H 


for round worms in dog, 383 ^^^^| 


varieties, 330 


for scvaUibea, 3S6 ^^^^^^^M 


Poiitrre phase, 184 


for ipasmodio colic, 384 ^^^^^^^^H 



468 



INDEX 



PreBcnption tor bmitt for bofw, «ow oad 

rrcannUtion. 320 

anterior, 322 

breech. 323 

moat difficult, 321 

most favonbic nnd frequent, 321 

noRDAl, 320 

poatcrioT, :i3I> 

v»rietjn,32a 
Pres:^Kopophy8M| 63 
PrinupBraua, 300 
Probug, puling of, in oow, 3C6 
Proone7Da«l*r. M 

oondjloid.-t? 

coroDoid, 47 

ntioewl, SO 

■I^us, 60, U 
Proniom. I6S 
Probpw, (tefinnd, 244 
ProphyluxJa, -103 
PrortAtc Klitnd, 99 

fliMHiiwH of,nyroptopui and trcat- 
iiiMit, 373 
ProUrEOI, 27 

lUBB, aso 

Protei(b, elemimta oomponng, 114 
fcnnenta aetine on, I2G 
importADt food. 138 
PtoUio, 420 

Praodnutle prindcdw, 396 
Baeudomoiuu, 170 
PaoToptes eammuBif, 2S4 
PlotnivinMi, 39 
Ptynlin, 12« 
Ptj^limn. oaiMM, 261 
ncftiOrntuI, 281 
dixarn), 261 
PubMtj'.428 

in variouB domeMie animal*, 436 
Pucrpeml bmmitia in marc, anue, symp- 
toms and trammtoit, 336 
M.-pt)eaioUa, oauacs, eyoxpunat and 
treatment, 334 
PulinoDair ooocMtion, 218 
oauns, 106, 21S 
lemona, 166 

symptoms and treatment, 21A 
cmphyeemA, 217 
leaiona, 167 
tTMtmcnt, 217 
Iwp&Liiation, 106 
(rdnmn, cnunrii of. 164 
Pulses oomprcmiblc, 1S6 
^orotic. ISU 
fnat, IS6 
hatd, 1S6 
nonn&l, in hoiw, ox, dog, Bbwp and 

cnt, 1S6, 122 
vonoua, 187 
Pupil, iinatoiiiy, 100 

(IniK" rontranting nnd dibting, 368 
Purgalives. 344. 304 
cbolagugue, 344, 3CG 



Pumtive*. dniAticv 344, 36S 

Rinple, 344 
PurpuiB hsmoirluipaa, cauaea of, 202 

pragaoais of, 202 

syniptoiDBM, 202 

treatflunt of, 202, 360 
Pua, mieroCtsuuioM, pvodtxung, tSI 

nppcAnneo of, 181 

m guttural pouch. 253 

diagnoais uM aymptoms, 353 

in nawl nnuam, tnatmcnt oi, 296 
Ftatrefaetion, 34, IM 
Pyiunia, IM, 240 

difleivntulrd from srptiarrniB, 193 

tiwitniitnt for. 103 
PyebtiB, diaiinuns and tnaUoulit, 210 
I^'Uiktanin, lum, 37 Ji 
P>'omrtr«, trrntmmt, 332 

(jiuifontinc, authority to p)»civlS2 

diaeeaes aubjc«t to, 432 
QuuftArH^rack, 207 
Qiionin. iMTtioiw, doac nnd uar, 371 
(juiniiip siilpbnl«, action, 3S3, 372 

dow for cow, dofc and liorae. 3J 

toxio aymptonui, 301 

usTS, 3A3 
Quittor, 21)1 

Bayer'H operation for, 281 

symptoms and treatment, 201, S8B 

RahiM,200 

ooano and symptoras of, 300 

dJagnoaia of, 106 

dumb, 30O 

furious, 200 

Immuiuialion in, 303 

kikm* of, 176 

period of incubation. 202 

prec&utioBs takm in oiueo 

Minitaiy police meuaum, 404 
Ritchiti*, cauai>, 200 

in pregnanffMnslOMOt, 336 

Bymptoma,3w 

trcatmentt flOO> 368 
lUdiaJ panlyna, 379 

»m|itoma and (raafanent, 270 
Hadical,? 
Rtidium, 38 
Sanula, 258 
Rutiana, 130, 420 

balanced, 130, 430 

nature awl value nf 130 

for D ditinr cow, 130. 421 

for a horm, 130, 430; 421 

tor vwin«, 421 

narrow »nd widti 430 
RMWptaoulum cbfU, 74 
Reduction, 5 
Reflex, action deflnad, 112. 144 

experiment illunrating, 144 

movements, 146 
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B«i1, Uud of, 73 
RciMBcr, manumno of, 149 
ReniUQ, 126, 138. 132 
RcpcUer, indicntionn (or use, 323 
R^niUoa. molpculnr, 4 

of K aisesaod upper molar, 300 
Hoioction, 341 

nerfoDUia tendon, indirjxlintiii far, 206 
Bcoiduiil air, 124 

Rcaorcin, Mtioa-i, dote and usm, 380 
Rrapiranon, Cboyni>8tak« tjpe of, 
I8B 

funetioiu of, 123 

muMlm of, AS 

normat mimbv, 124 

rtiktioo to pula»-b«tte, 121 
RcBpbstory orntM, anatori^, 91 

psthoiogv, 160 
Roitrkint. mMboM of, 308 

in ttandlnc poidtion, 30S 
Rrliculum, lumtomy. 87 
TlHiiia, niiatoray, 100 
Itliftuiiintivii, Biliciilflr, «aiu*v, Bymrilaina 
luid trvjilBii-tit, Zi2 

miisciiliiT, cfttisn, nyniptoirw nnd trmt- 
ruent, 232 
Rhinitix, fihronic, cauaen of, 313 

diffnvatisUid from Kbuideni, lOt 

symptoms uid trvAtinrnt, 213 
Rhino-Bdonitii, nm StnLDglea 
Ribi. wulotny, &2 

Mienul, S3 

fntcturs of, 264 

aymptoma soii Uontintnt, 204 

aUm&l, S2 
Rigor mortw, 113 

ttma/pB in niifelB in, 148 
Kingbooe, de£ied, 283 

fomu of, 283, 291 

symptoms of, 2S3 

bMlmenU 283, 201 
Riltsirorm, anute. 234, IftJS 

piMcriplion for, 387 

^ymptonu uiid tr«Htment, 234 
Soaring, ohmnKan iii u«rvuiui aud niuvoulur 
tissue in, ie$ 

openuoa f or, 255 

qnmptonw nf , 2SJi 
BodMllenlts.? 
Rotation, obstetrics, 321 
RutteTscicnt, SSn, 374 
Rubidium, 29 
Humi-D, niuitoDiv, 87 

why often dimuind, 219 
BumenoUHny, in oow, 200 
Rumination, phvtiology of. 127 
Rupturs of th« Msddor, mium, *ymptonis 
ami trentment, 2T0 

of the diaplirafnn, «>-inptoint, 26S 

of tho flnnr mi-fntuno, 287 

of tbe liiEiiiii-iituru leras, 2S4 

of prapubion liicaniont, 207 
'of Undons, 317 



Sacrum, anatomy, 61 
Saddlonlla, treatmoQl kir, 264 
Salicylic ncid, proparatiatis of. 376 

Bctjooa and iism, 37D 
Saline inFiiiilon, 332 

indications, 383 
methods of adminiatralion, 382 
Salivn, action in stomach, 128 
amount in hone and ox. 127 
propertiM and uses of, 130 
Salivary calculi, traatmcnt of, 261 

GsUila. causes, ^mptoms and treat- 
ment, 362 
^aada,S5 

nerve supply of, 82 
ductN of. So 
6alol,37 

actions and usea, 376 
Salt, 3 

ncU, 4, 12 

hjwic, 12 

plivniutuicic nolution nf, 40 

UUP 1.1. 382 
iAocL of, on Krowth of vool, 130 
Saltpetie, 7 

Salvamo, used in contogioiw plciiro- 
pneumouia, 190 
in dourinn, 200 
Ranitnry, bom, farm, and mfllc-house, 416 

science, uaed by vet«rinatian, 367 
Santonin, dose, 374^ 
SaphroiAytie, defined. 180 
Hapnemls, IH 
Saraina, 179 
Sareoodc,2fl 
Sarooteminn, IDS 
SoNoma, tinur^ rcHcmhlinB, 160 

types of, liiO 
8areoptea aeabei, 231 
Satutiiiim, sas Lead poisooina 
Scabies, 2H 

inaheep, 336 
Scaphoid hone, nnntomy, 49 
Scapula, anatomy, 48 
Soiirhous cord, caiucti, syniptams and 

treatment, 2? 1 
Sclorostoma equinum, 237 

totnoantbum, 327 
Sahrostomata in howi-tn of hrmf, 2SS 

eyinptoiiiK. 220 
SoratoheH, prvunriplion for, 380 
Scrotum, onnlomy, 98 
Sebanous iclands, I3S 
Sebum, fmictionit of, 135 

wnnn; and how secreted, 136 
Secretion, defined, 112 

dlfli-re from cxiidntion, 112 
from irdema. 112 
from tnituHKuition. 112 
function of blond in, 113 
function of Khuid oelbi in, 113 
function of ncTvrn in, 112, 146 
infliiitncrd hy nervous system, 140 
lachrymuJ, function of, 149 
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Seciction, ornna of, 113 
aMtelivw, wtWB of, 344. 3.^1. 374 

ducsr of «xt««in uk, 344 
8«idytoe,293 

(iofiocd, 2113 
tra«Uau)t,2a3 
Sdnetion f or breedaig, 433 
points oonndareo, 422 
Setuc orguu, ajutomy . 00 

SenMS, pbyiioUiKy, 14S 
Septioemlft, IM, 340 

diffeRntifttod [ram pyaaok, 103 

puirperal, 3M 
eausn, 334 
•yiDptoinir and tnttUiumt, 334 

tiMtmcnt for, 193 
ScptioopynuniA, 340 
Senus tDembmiu<, 103 

n»npiin<(l with muooua, 106 
lopntitiii, 108 
Brnini ftlbiunin, IDS. 117 

linptericidiil , IS4 

h»ol<?riolylic, 184 

dimic^r in tnLiiHTer, US 

elobuliii. 108, 117 

prophylactic, 4M 

Uiempy, 302 

of hog cboloro, 3(13 
Sexual orguu, anatomy, D7 
8hc«p, paiaaitM of, i20 

Lincoln bned, 425 

wool lucedfl or, 432 
Bhov-boii, clioloKy, 279 

trcolOTTjit of, 278, 2T0 
BhorinK, in brui«ed boel, 31)8 

in cuuker, '^3 

in rontnirtinj tendon*, 2OT 

in contracted hoof, 297 

in con 18, 2&4 

in InminitJn, 295 

in naviculnr disease, 293 

in qunrttT cruc-k, 297 

in tliiunh, 29^ 

pbynolopc, 161 

pmpoae atn-iil in, 161 

to flVRTComc! forsinK. 297 
Shoulder dIwccm, rold, 278 

mu» and tnatroeiit, 278 

joint, AS 

dislocation of, 278 

lamuncn*, 277 

■ymptom* tuid trr-ntmenl, 277 
Side-bonm, patholoio'. 290 

tnatmeut, 290 
Sidftritn, 32 
SJcmoidflexun), 96 
Simr, 27 

componndH used in medicine, 27 

German, 12 

nitrat«, 11, IS 

tost for. 27 
Sinapb alba Mmina, 366 

nigra Kmina, 368 



8inuees,53 

IkibI, tnpIiiRing of, 260 
frontalt of hiorae aad ox eoopand, il 
■Blaehipbon^ 9S 
miwlUiy, 46 

point to trephine. lOfl 
TUMI, pua in, tnatmcnt, 256 
o(tliabetd.91 
Skin, appenda«a of, lOQ 
diaeMMoT, 2S3 
aliminatioo by, 110 
function of, 134 
glnnda foutid in, 134 
pareaiteB of , 2^ 
patludogy of, 174 
Soap, preparation of, 41 
Sodium aoMa(«, 35 
araeaate, 33 

Uoarbonatc, 11, 2D, 347 
action. 390 
dose and uaea, 380 
boiUe.8l 
l>roB]ia»,347 
caxboaate, 7, 29 

preparation of, 20 
chlondo, 20. 347 
ancDwtk,3A& 
doae For dog, 3SS 
in tha blood, 117 
dtale, a Irmpbacogue. 134 
bydrste, 42 
hydroxide. 20, 347 
hyiramilpliitc, 347, 361 

dot*. 302 
liiU*te,18 
pluMphftte, 29, 3B3 
nJta,20 

Rulphat«, 7, 29, 347 
Solder. 12 
Sole, ptunicod, cauao, 293 

prosnoA and treaUnont, 303 
SoUpod. deRii«d, IM 
itelution, 8 

diltoeniee (rooD enmUoD, S 
FcUiBR^ un of , 43 
FowWy eompoaitioii. 884 

don for dog and hone, 354 
uan,354 
Feanon'*, 359 

doae, preparatioD and uae. 355 
Bolny prootaa, 29 
SounanoM, certtfieatft for, 430 
dtdiied,438 

mode M eamlninfc for. 429 
Spaam of diaphragm, nnd Iroatnicnt, : 

ofiDuaolMof hind)eg,ajid iRal- 
iiwnV233 
SpnviB, blood, 287 
bog. 287, 430 

fonna of, and Iteatmuot, 2S7 
kaioiM^, 164 
unsoundiMn, 430 
Spttcific gravity, detcnuinaUoD of, I 
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^Mifie amTily ot urine, 43, 137 

oord, atruotoR* of, 00 
VBiti,QO 
SpaniMttOBCM not almr* in tmcR, 308 
Spider ID t«Bt, 27S 

■ynqHomi snd ueatmeDt, ^6 
SpinnJ nccMMniy mTvc, 81 

(unction or, 147 
Spinal column, diatuumi oi, 37fi 
cord, nnatomy, 77 
functiona of, 143 
inferior coluuuis of, 144 

funntiOQ of, Rciropiared with 
superior cohimn, 144 
n-Se.x tunctiufijt of, 144 
BUpMior coluraiM of, 144 
Spiul Bwnucitis, 19S 

dWBicBtiBted from asoturis, 192 
flpn^ H^Milar. 47 

MpemMnDwr, 49 
SpirdbMne, 179 
Spuillum, 179 

Spltita, sminonin luomatieufl, Action nnd 
doM.37ll 
ddSaitiao, 3A2 

differanw from lincturM, 302 
l^onoin, action und deme, 376 
nitrou* ethnr, dow, 367 
Bpiraohnta, I7& 
Spiraplen atuuinoltfiU, 23S 
njromnsj I7v 
t8))lMn, aduatlAOB dand, 103 
uiftlomr, 97, iH 
ft TMcubr dtuMi, 123 
b)ootlsuppW,7l, t04 
dinaaata wUdi eDlaised. 171, 411 
cngniniBOBt of, 101 
roMtiMof, 123 
miinite drculalion of. 104 
Mnempplv of, H2, loi 
ol hoTM Mxi ox comp.uml, 101 
Splint, etiology of, 3S2 

■yrmiitoiiu and treatmrat, 283 

^ehoais, 204 

, objecUonable locatioiui for, 387 
propar drainage for, 307 
SlaciRr", tttomach, net Vertiico 
KtoB. pmpcrtv huilt for horw, 425 
Stallion. Mkrc of, 438 
SUndurd brvd, 422 
Standard of nxcvllenire, 423 
SUaaoua chloride, 1 1 
Btaphyloeoeoua pvMeoee albus, 181 
anreiM, 181 
citreouB, 181 
Ffit^ihylofoa, defUwd, 261 
iBtttdlt fenneDta acting 0I^ 126 
~ mitioo.ia8 

dteoton tiwie, 140 

OB urine, 138 
RiD. 126, 133 
^CItMnii,41 



SiMtOiis, maramaryduot, Kymptmim and 
treatnwDt.376 

mjtnl, chanieea foDoa-inc, 164 
Sterile, defined, IW) 
Btcrility, cnuaca luid tnMtOiont, 337 
in femalo and in male, 337 

deAaed.337 
Stoilixalioo of handa and inatiumenta 

method of, 300 
Sternum, anatomy, .11 

of honM, ox and doR compared, SI 
Stimuknta, cardi^u-, 351, a7<i 

cenbral, 351 

definHion of, 351 

diffusible. 351 

Cm], 351, 302 
tin, 3SI 
mnal, 351 
Stomach, anatomy, 80 

blood aupply of, 70, 82 

dilaUtion <^, 221 

epithelium of, 112 

function of. 127 

nnrvr mipply of, 82, 87 

number of, iu bikrae, ox, gont and 

CDind, 120 
of aolipcds and rununoQta oompored, 

120 
ntptuiwl, aymptoma of, 219 
, tM VertteD 



lube, iodieationa for u»p, 268 
method of paatinK, 268 
Stomachics, 3G0 

Stomatitis, causes and trrutmnnt. 258 
Stranailea, complicni.iorw occurrinc in, 203 

dufmntiated from Klanden^ 191 

etiology, ayiuptoma and traatmaot. 
203 
Strrptotxiceufi, pyoRoniw, 181 
Slreptothrix, ISO 
Stringhall, opvmtion for, 287 
Strongyloaia, bronchial, 215 

t^mptoma, 215 
Strangynia «quinum, 227 

rtiJcflc«n>, 215 

dieeaae produced by, 218 
Kj'mptoma, 215 

tetrsciuithtim, 227 
Strontium. 29 
Strophootfiua, aetion and doM, 37ft, 377 

usM, 377 
Strychnine, actiona and uaea, 3S7 

antidote, 39, 391 

doao for dog ajid horae. 3G7 

poiaoidng In dog, and tnatmrnt, 301, 
3S2 
StuttmK dinaae, lesions of, 171 
Stvptie. 369 
SybjKtciu, 432 
Siiccus cnterimia, 130 
Suffixea,? 
SufFrafmia, fraotun of, symptoma an^ 

traatmeal. 282 
Sulphur, 23 
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Sulpbur, an olnntmi of pnteMla, 114 

effect of i&pMtion <M, on sooJ growtli, 

136 
ia dudof ootian, 23 
prapertiea and ubm of, 23 
SumniiHia, 433 

Suaalroke, diffcrtm tinted from fexliauslion, 
188 
snaptoma of, 333 
tiuibiHMit, 232. 361 
8upMrior tnaxilln, nnntomy, 46 
Suppuration, 24U 

•iUMptibilit>'0fdiffa«DtaBiiii*b,34O 
Supnacapular pardnLi, ouue, qrinptoiiu, 

and IraaUnont, 278 
6urH»ry, 337 
Suns, cniuMi of, 1R3 
SuflpVMOiy lieun<'nt, nnntomy, M 
ruplur« of. '£61 

q>nin of, ouuaen, propioda, 
^ymptomn nnd tivnlniMit, 281 
Soturai ooBtiDUoua, una of, 238 
SwiuDp fever, «nuaes and clmnu:t«risiicg of, 

SOT 
.SwoAt-dands, 135 

in differeDt »nera, 134, 135 
Hwi«nc)-, diianRcJ, 249, 278 

traalinenl, 249, 2i8 
Swine plufcui-, lUI 

proptiyURtii! niRninires in extinfr 

lion of, 190 
Bymptonui, 105 
Sylviiw, finsuro of, 77 
WmbiotCK rommuni*, 234 
fiQiDpaUieliL' nervous Hvstein, 83 

fiinctioiui of, 147 
SyTurthrosij!, Kt 
nmcopo in anawtheeia, 2V)U 
fi^^ecoin, 174 

ByneruKic ramedinl DSftUr, 343 
Synoi^tla, 246 
£^tlMd>.3, 

muthetooaulua rufcgwcns, 215 
S^iole, 119 

Tvnin ctrniiris, 231 
naamilliuia, 225 
perfoUaU, 22S 
pIicata,22S 
solium, 408 
Tapeworm in doc, treatment, 373 

to eolipcd*, Z2S 
Tar, aetione of, 3(17 

coal, producle of, 3fi7 
suurtNr ii[i(l un-s, 307 
Tamif, conililicinN riiuxing iiniMnindnmi, 

430 
Tartar emetic, 34. 37S 
notioDH, 37& 
doae, 3i», 37S. 37« 
vi'rmifuire, 366 
Tm(o, nen-es of, 146, 147, ISO 

priinar>- seoeatioiiB o(, 149 
Teeth, anatomy, 83 



TMth At v&muf n0», 84, 2W, 437 
csaiac, 83 
comppaition of, 83 
WMminiktion of, 2^ 
indaor, 83, 84 

bone and ox comiMnHl, S3 
invKuIaritiee of, 200 
naoduiBaatiana In upper and Iowa 

motani, 84 
nelar, S3 

repulsion of dlecwwd upper, 3H 
trimnuni: and floating, 260 
Tempenlure, body. 140 

mrmtfi nonital, for different igaMta, 

140.186 
caUBCs of the variation in, 141 
ia ocrfd'bloodnl naimab, 140 
la warm^}looded antmaW, 140 
factors in t«cuUt*0B of, 14) 
rcMittA of mntn exorcise on. 111 
riw b, due to infcolMD, 1&3 
due to nervoua diaordera, ISS 
due to paiaon, IBS 
MbsoniuL diwaei with, IM 
of a gWiD, najODUBi, lalniiiiuiu. upti> 
mum, 184 
Tandinitla, caiisM of. 247, 280 
■yraptonw, 2H0 
treatment, 247, 280. 281 
Tendon, S9 

Tcodom, bawml, preaeriptlon for, 248 
flexor, oontnctiooi of. tmatment, 280 
intlanunatioD or, akuaw, qroff 

l«me and intatmeot, 280 
mutatand, ruptoi* of, 3S7 
rvptuie of, eauaee of, 247 
eurgny, 247 
TendoraginitiB, eauaw, ajTnptooui mnd 

tieetinent, 247 
Tf^notomy, cuneaa, obiecl of, 3S7 
nexor, 280 

peroncfti, obioet of, 287 
TenntnAtion. denned, ISO 
Teeticlea, anatomy, ooverlnga of, 08 

fimotion of, iSl 
Teett ftnlutination, ISD 
oompknent-flxatiud, 100 
far pneervativw in milk, 416, 417 
midlKin, 180 
Manth's, (or araenio. 33 
precipitui, 180 
Tctaoua, acocwory cniiae, 197 
bacillus of. 183 
Auw and pn-n-Dtium, 197 
genera aioat (ubje^ct to, 197 
iramuniiBtioD in, 39& 
Bymptomaaad tivutroent, 197, 344> 
Tetrad, 4 
Texas fever, causey 201 

diffenntiated from aathikz. 188 
poet-iiMn«m lemcos, 177, 408 
Byinptonw, 301 
Thcnipcutioi, defined, 342 
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Tbcrmtc f«vef, nymploma and treauoenl 

dtlipratitiHMd from heat cxlinus- 
(ioQ, 1S8 
llwnDomMric vnuiv-alcnU, 2 
TUothrix, 180 

Thini, ouiM (if KeimUon of, 130 
Thoraac durt. 74. 134 

rewptacuium cli>'ti of, 74 
Tborax, anatomy. OS 

diaimtBra (oiurgMl in iiupinlioti, 123 
di»aae* of, 203 
of hone and ux Munpiutd, 03 
orgMU ecmlAinMl in, 93 
Horou^bred, 422 
ThgronilMMn oaiUM luiauundncwi, 430 

Muiologr of, ■sm 

TlinMt, dlwaaea ol, iM 
Thronilwn, 117 

Tbnitb, catuca, progaona, •)-inplainH and 
tnatmont, 2M 

differentialMl from maker, 3IH 
TbutniM, twatJiH^nt for, 354 
Thymus ftlutid. lO;), 105 

a vaaculur Kland, VXi 
Thyroid gland, 101 

a vaacular gl-ind, 123 
timotion, m 
Titka. 235 
Tidal air. 111, 12t 
TlnetuTe, definiiioii of. 352 

dtlEneDOe fn»ti spiritti, 332 
'oflidal, aS2 
' prefMratioo of. 352 
Tin™ lonmirans. dl»eu«« prwliu-wl by, 1S5 
Tissue, rnlIrrtii>K fnr kni:ti:iialu((ic (-xntai- 
oatioD, 183 

coiuieotive, 108 

elastic Sbroiu, whnv found, 109 

kenphyllous, 102 
Tongue, Baatom>-, 83. 85 
TraTc, 370 

acid. 367 

blood and mm, 361 
Topopaphicnl anatomy, 106 
To«non, arrestiiiK hRinorrhaKn by, 239 

of II teruSiejin ptomgand treatouot, 326 
Toxieology, 38, 388 
ToxtD, iSt 

Trachea, anatoni v. S2 
TiMhmUnny, iniiirtiibna for, 257 

in odeina of Rlottis. 214 

HtnictuTva sfrvvrod in, lOS 
TnuunidutJon diffora from acCKtiou, 112 
Tnpeioid boiic, aontnmv, 49 
Triad, 4 

Trich^wUa nndi*, 17-1, 233, 410 
Tridii&oaia, 233, 4I0 

anliDau affected by, 233 

di B Mie b of infection, 233 

diaflDons and prewntion, 233 

diKKMition of oarnuw, 410 

l«oaa,174 

melbooB of detectioD, 410 



Trifacial nerve, 79 

fiuieUon of, 146 
Troehaater, 53 
Troohantene hunctuwi, 284 
TtocUm, S2 
Tiyinnoaoimu muiperdum, 200 

Bvami, 183 
Tiypnn. 126, 132 

Tuipanttnc, oJ of, ndminiiilraiion of, 3£8 
done, 37a 

sour<ri and \iae, 358 
Tub«, EustachiuD, anatoniy, 101 
rpithnlium of, I0!> 
fimclton of. 101, 149 
6tutiiAdi-, indies liuiiH fur, 268 
metbnda of piuiMiiB, 268 
Tuhcrrln, onid« aod miliary, 178 
Tub«rcula natea, 77 

tCdUw, 77 
Tuberculin, 182 

tostinK with, 192 

aourccH of fallacy in, IBS 
Tubomuloiiid, 205 

bacillus of, 181, 182 
Bang method of emdintioy:, 403 
channels of iafociion, 181 
cciiiree of, 20& 
diapioatic tmtH for, 182 
urncraliMxl, 40(5 
hnndlinx of iiifoet«d hoida, 400 
iDtmdurninl l«al for, 193 
tiviiinx Himiilnting, 407 
ln('nlir,n|, 40ri 
l)i[iph ctiindii in, 406 
rulm for inapccljon uf cnreuaa, 4QB 
(ii^mpUirns of, 205 

lissuos most couunonly ulTected, 178 
Tulwrmity, 52 

I'umora, ciMxificalJon of, ISO, 243 
dcflDed, 243 

mnliKnantandnon-muiigDniit, 150,243 
Tiinirji adv«ntitia, 107 
iniima and media, 107 
imiuiiulis. nnaloin)-, 00 
Turkc>'fgi! kidni-y, m, 17!) 
IV^PanitM iiri'onipimviiiK <;hoko, 255 
in culttc, 220 
onle-mortcm iin<l post-mortem, 

171 
symploDia and ItvaUnent, 220 

Uddoi\ anatomy, 98 
of the cow, OS 

diaeasta aifcoUntc 173 
UIc«r, cauins and treatment, 242 

defined, 169, 243 
Ulceration, defined, 154 
Ulna, anatomy, 49 
fracture of, 270 

pro|tnosi'^ i-j-mptoma and treat- 
ment, 279 
Umbilical eord, fiinctinn, 314 

inflaminalion of, raiueti, t^Trip- 
tonu and treatment, 339 
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^m UmbSieal hmm, cnns, qnnptomi aad 
^1 trutmott of, 880 


Uterus, tinmaati «f •% « ^H 
luDctioM flf, M4 ^m 


^H iafoction, caiuM, 330 


modificationa after labor, 306 


■ vein, n 


during pragDaQcy, 311 


^M ITncifonn bone, tuMotaj, 49 


muKular oootrMtwoa of, Hit 


^1 Undnaria, 2Z7 


methodt of OTorcooung, 322 


^H fcftlm&la attacked hy, 3Z7 


aem aupply of, 83 
of Utah, W4 


^H RjrmptoiDB and timtmeat, st/ 


^H UnvMBtum hydnryri, 340 

^H actiuos, doaea and ubw, 345 


of oow and bttdi oompaied, 97 


Ofaow, 301 


^H Unipctrouii, 300 


pregnant, influence on net^banaf 


^M Unit, antitoxin, 306 


oreanx, 309 


^H of mMfliuD of liquids, 363 


■itualionof, inmareandooWiSIS 


H of wdght, 353 


rigidity of the os, treatment, 3M 


^1 UnaoundiWM, oonditioiu of tamu aaiwinK, 


nipturi' of, during labor, 332 


^^—_ 4W 


totnom of, aiinptama and tnalacat. 


^^^^b definition o(, 429 


336 


^^^H disnuM cAUHinR, 431 




^^^H faulty conformation prediaposinR to, 
^^^^ in honiP4 diaqualifyinK, 424 


Vaecine, 30A 

Mttoottoiu, 396 
propnjrlaetie, 404 


^B Urachun, 317 


tberafiy.SOS 


^H pifnialence of, 340 


Vagina, amtaiay , OS 
fuoctionof.se, 308 
iawftion of, antcjmrtum, 328 

euiaee, prwioaaa and trMlaunt, 


^H Bymptoms «nd troatiiiBnt, 340 


^H Unomla, nrmptoma tad tlMlm«iit, 210 
H Uiw,43, 137, 138 


^H aourccs of, 137 


338 


^M Ureter, aoatomy, W 
^H Ureltin, uiatomj, M 


attietly a jnNratin orpia, 366, 308 
VBginianiua, 833 


^V of none and ox eompand, M 


Vaginitii, cauKt, 333 


^M of Diar«, 96 
^t Uric acid, IltS 


contagious, cymptORw and tnsUMM 


^H Urinnry ontnnji, 95 

^M fetal dev«:lopinmt of, 31S 


dofiaed, 333 


aymptonu and treaiBMot of, 333 


■ Urian, 42, 13B 


Vagus nerve, anatomy, 80 


^H aridity of, caitNca, 13S 


f umttion of, 147 


^^^^ albumin in. 2tl 


inftuonm on boirt, 118 


^^H t>»t fur, 42 


Valence, 4 
ValvM, heart, 60 


^^^^L avenac sinouiit of, in bone and cow, 


^^B 


tleocacAlfSO 


^^^H bile in, t«at (or, 42 


of veins, 130 


^^B blood In, 211 


Valvular iniHiBieien^, <wiaeB and i^n^ 
torn*, 212 


^^^H oompoutioQ of, 137 
^^^B^ examination of, Bt«iM in, 3lO 


tmlmeot, 212 


^^^H of hcrbivora and camivora compared, 


Vnacular Elands, 122 


^^H 137 


Vol dctoena, (MbiitioD of, 90 


^^^H reaction of, 137 


VaaeHne, sourc* of, 37 
Vaao-vaaDTum, 107 


^^^^^ Rpeoific pavitv ol, 43, 137 

^F ■umr in, Kat lor, 42 

^1 Urtioona, csuibb, symptoma and tratt- 

^1 mmt, 234 


Vo^Mablra, smen. 138 

Veuw, anterior mva, 73 

described, 107 


^H Dtenao inertia in mar«!. 32A 

^H qnnptonis and trratmcnt, 320 


dorul, 73 


function of, ISO 


^M Cteiu*, amputation of, 328 


internal thoracic, 73 


^^^H anfttoniy, ft7, 303 


jugular, 73 
portal, 74, 131 
pulnu»iary, 73 


^^B blood supply of, 71, 304 
^^^H cervix of, 321 


^^^H laoc^rations of, 332 




^^^^H motliods of dilating, 321 


■upedor ecnrieal, 78 


^^^H functinn of, 308 


umbilical, 72 


^^^^1 ckndg of, fiin<-tion of, 304 
^^H bversion of, 276, 328 


valves of. 120 


vena asym, 73 
vertebral, 73 
Venesection, 373 


^^^^1 <muaM and aymptonui, 328 
^^^1 trMtment, 27£, 328 
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Veotflatkm, Kin^ qpstem of, 398 
relation of air ^aoa to, 39S 
Va«toum viride, actions, 353 

dose for dog and bone, 363 
UBM, 353 
Vemifuge for cow, doc aad hwae, 364 
Veraion, obetetrice, 321 
Vertebne, anatomy, SO 
cervical, fiO 

common cfaaracteristMS of, SO 
true, 50 
Vertigo, abdominal, 230 

cauaes, prevention, eymptoms 
and treatment, 230 
Vemcovaginocele, eauaee, 336 

reduction of, 336 
Veaiculie Bemin&les, 9B 

absent in dog and cat, 306 
function of, 306 
VeteriiULrian, contract awumed hy, 433 
Viborg method of opening guttural poud), 
253 
triangle, 253 
Viburnum prunifolium, uaes of, 381 
Vice, definition of, 431 

discuflsed, 429 
VieuBBena, ring of, 73 
Vinegar, 3S 
Vitreous humor, 100 
Vitriol, blue, 7 
white, 370 
Volatile drugs, 343 
Voluntary movements, 146 

muscle, 108, 142 
Vwnition in cattle, diamoais, 218 

differentiated from regurgitation, 
218 
tare in the hoise, reason, 127 
Vulva, anatomy, 99 
function of, 3% 
mucous membrane of, 303 
epithelium <m, 303 
structure of, 303 

Washing soda, 7 

Water, composition of, 14 

decomposed, 14 

hard, tcets for, 15 

hme, 30 

of oyataUiution, 3 



Water, purifying, 14, 397 

BOft, IS 

tests for chlotidea in, 14 
for lead in, 14 
for nitrates in, 14 
use of hot and cold, 382 
Weight, atomic, 5 

metric system of, 363 

molecular, 5 

of animal, supported by hoof, 103, 

151 
unit of, 363 
Whartonian gelatin, 314 
Whey, 42 
White scours in calves, 202 

eauaee and treatment, 202 
vitriol, 370 
VHnd-galla, causes, defined, 248 
Wmc,36 

Wool compared with fur and hair, 136 
condititma favoring growth of, 138 

improvement at, 138 
effect of in^stion of salt on, 136 
of sulphur on, 136 
Wounds. dasBifieation of, 237 
healing of, 23S 
infection, 237 

lacerated, treatment of, 239 
of the coronet, treatment, 239, 297 
isopening, indications for, 238 
treatment of antiseptic and aseptio, 

Wiy-neck, 322 

Zinc, 31 

acetate, 36 
antidote for, 39 
chloride, 31 

uses of, 370 
oxide, 31 

usee of, 370 
sulphate, 31 

an emetic, 365 

dose for dog 366 

diatinguished from Epsom aalta. 

31 
preparation of, 31 
usm of, 370 
Zona pellucida, 310 
Z<Hie lA Zinn, anatomy, 100 
Zoetcchnics, 420 
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